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PREFACE TO THE SECOND EDITION. 



The rapid exhaustion of the first edition of these lectures 
has left little time for new developments in the field of medicine 
which they cover. However, such matters of interest in this 
connection as have developed in the interval of the ])ul)licatiun 
of the first edition have been incorp<.)rated in this issue. The 
classification and general arrangement of matter remains as in 
the first edition, but the text has been thoroughly revised in 
conformity with the original intention of conciseness and prac- 
tical clinical utilitv. 

Chapter I has been augmented by the addition of matter 
which completes the subject of diseases of the pericardium. 
The rhythmic disturbances of the heart have received fuller 
consideration, principally through a more complete delineation 
of tachycardia and the clinical features of heart hurry. 
Changes have been made in the mechanical arrangement of 
subject-matter which, it is believed, will enhance the conven- 
ience of i^erusal, as well as improve the appearance of the text. 

Some illustrations, mostly original, have been added in 

the hoi^ that they will emphasize diagnostic features on w-hich 

stress is placed in the text. 

T. M. P. 
October. 1900. 
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PREFACE TO THE FIRST EDITION. 



This series of lectures, rearranged and somewhat ampli- 
fied, liave been republished with the hope that in a more perma- 
nent form they may be of greater value to both practitioner 
and student. 

The subjects contained herein have been considered solely 
from a clinical standpoint, with the advantage of brevity con- 
stantly in mind, and with the object of presenting pertinent 
matter without entailing much expenditure of the reader's time. 
In arriving at this object what little of literary merit they may 
have contained has freciuently been sacrificed to conciseness, 
and if the latter has not been carried to the jX)int of ambiguity 
such deference to succinctness mav l>e excused. 

While fully appreciating the many demerits of these lec- 
tures they are yet issued in the faith that there may be com- 
pensation for their faults in what little of value they may 

contain. 

J. M. P. 
September, 1899. 



IV 



CONTENTS. 

CHAPTER I. 

Pericarditis — Fibrinous Pericarditis — Sero-Fibrinous Pericarditis 
— Purulent Pericarditis — H ydropericardu: m — H ,t MorERirAR- 
muM — Pneumopericardium — Pericardial Tubercuix)Sis — Per- 
icardial Syphilis — Pericardial Neoplasms i-2<) 

CHAPTER II. 

Myocarditis — Acute Circumscribed Myocarditis — Acute Diffuse 
Myocarditis — Chronic Circumscribed Myocarditis — Chronic 
Diffuse Myocarditis — Cardiac Degeneration — Fatty Infiltra- 
tion — Fatty Degeneration — Granular Degeneration 30-4^ 

CHAPTER III. 
Acute Endocarditi.s — Infectious Endocarditis 49-62 

CHAPTER IV. 

Chronic . EaVdocarditis — Aortic Stenosis — Aortic Regurgitation — 
Mitral Stenosis — Mitral Regurgitation — Pulmonic Stenosis — 
Pulmonic Regurgitation — Tricu.spid Stenosis — Tricuspid Re- 
gurgitation 63-101 

CHAPTER V. 
Chronic Endocarditis — (Continued) 102-126 

CHAPTER VI. 

Enlargement of the Heart — Cardiac Hypertrophy — Cardiai 

Dilatation 1 27-140 

CHAPTER VII. 

Cardiac Neurcises — Pr.Tcordial Pain — Angina Pccloris — Pseudo- 
Angina Pectoris — Tachycardia — Bradycardia — Cardiac Ar- 
rhythmia ;. I4S-I7) 

CHAPTER VI II. 

Bronchitis — Acute Catarrhal Bronchitis — Bronchiolitis — Fibrinous 
Bronchitis — Gironic Bronchiti.*; — Bronchiectasis — Bronchial 
Stenosis 177-203 

CHAPTER IX. 
Asthma — Pulmonary Emphysema — PrLMoxARY Collapse 204-227 

CHAPTER X. 
Pulmonary Congestion — Pulmonary Infarction — ILi-moptysis. 228-243 

CHAPTER XI. 
Pneumonia 244-265 



VI CONTENTS. 

CHAPTER XIT. 
Lobular Pneumonia — Pulmonary Fibrosis 266-285 

CHAPTER Xni. 
Pulmonary Abscess — Pulmonary Gangrene 286-297 

CHAPTER XIV. 
Pulmonary Tuberculosis ; 298-346 

CHAPTER XV. 

Ain'INOMYCOSIS OF THE LuNGS — MyCOSIS PvLMONUM — HYDATIDS 

OF THE Lungs— Tumors of the Lungs 347-357 

CHAPTER XVL 

Pleurisy — Fibrinous Pleurisy — Sero-Fibrinous Pleurisy — 

Purulent Pleurisy 358-401 

CHAPTER XVn. 
Pneumothorax — Hydrothorax — H^kmothorax — Chylothorax— 

Tumors of the Pi.ei-ra 402-420 



CHAPTER I. 

PERICARDITIS. 

Pericarditis is of more frequent occurrence than is gener- 
ally supposed. It is very liable to pass unrecognized because of 
the greater prominence of associated conditions. 

As a secondary affection it may come on insidiously, and 
this fact together with the difficulties attendant upon the 
diagnosis of pericardial inflammation causes it, in many in- 
stances, to be overlooked during life. 

Pericarditis may occur at any age. Behier cites a case 
occurring in a child eleven months old. Pericarditis may be 
acute, or chronic as a sequel to the acute attack. It is probably 
never idiopathic, though some authorities claim that it may be. 
The relative frequency of the several varieties may be indicated 
by the following series of 324 cases from the Charite Hospital, 
Berlin: Sero-fibrinous, 108; haemorrhagic, 30; purulent, 24; 
tubercular (secondary), 24; tubercular (primary), 2; partially 
adherent, 11 1; totally adherent, 23; ossified, 2. 

Etiology. — Pericarditis is most frequently associated 
with rheumatism, pneumonia or nephritis. According to Bam- 
berger's statistics thirty per cent, of the cases are rheumatic. 
In rheumatism pericarditis is of early occurrence and may 
develop before or during the first week of the joint symptoms. 
The number and severity of the rheumatic manifestations do 
not appear to have any constant relation to the liability of 
pericardial involvement, or to the nature of the inflammatory 
process, though the exudation is generally plastic or fibrinous. 

Occurring with pneumonia pericarditis is usually a latent 
affair. Shattuck found thirteen cases of pericarditis in twenty 
deaths from pneumonia. In eight per cent, of these cases 
there were no signs of pericarditis previous to death. In one 
hundred autopsies on pneumonic cases Osier found five cases 
of pericarditis. 

In pericarditis secondary to pneumonia the exudation is 



2 PERICARDITIS. 

likely to be purulent. Of late years the tendency for purulent 
inflammations of both pleura and pericardium to complicate 
the influenza pneumonias has been quite marked. 

In Bright's disease pericarditis is usually of late occur- 
rence, and is often a forerunner of the general uraemic state. 

Statistics give pericarditis as associated with Bright's dis- 
ease in from 4 to 14 per cent, of the cases of nephritis. It .is 
equally common in connection with parenchymatous nephritis 
and renal cirrhosis (Grainger Stewart). Again, it is said to 
be more common in connection with interstitial nephritis (Le- 
corche and Talamon). Pericarditis does not occur with 
chronic rheumatism and its association with gout is doubtful. 

Acute alcoholism may cause pericarditis or it may be sec- 
ondary to the zymotic diseases, or may be associated with 
scurvy, enteric fever or pyaemia. 

Pericarditis may be secondary to disease of contigfuous 
tissues, as in tuberculosis, inflammations or morbid growths 
in the lungs, pleurae, or mediastinum, or to inflammation of 
the abdominal surface of the diaphragm, perihepatitis or ab- 
scess of the liver. 

Traumatism through the chest wall or through the oesoph- 
agus may cause pericarditis. (Bruist and Flint report cases 
of fatal pericarditis from swallowing false teeth plates.) 

A fact that I would particularly emphasize is the frequent 
association of pericarditis with other cardiac lesions, particu- 
larly with endocarditis in children. 

Sturges, in commenting on the fre(iuency of pericarditis 
in children, either alone or in combination with endocarditis, 
states that the latter without the former is rare in childhood. 
In one hundred cases of fatal heart disease Sturges found only 
six showing no evidence of pericarditis. 

Broadbent states that in eighty-six fatal cases of heart 
disease, thirty-four showed evidence of pericarditis, and in 
thirty-one it was associated with valvular disease. Osier thinks 
that tuberculosis ranks close to rheumatism as a cause of peri- 
carditis. Males appear to suffer oftener than females and 
there is no age limit. 

Morbid anatomy. — If you recall the anatomy of the per- 
icardium you will remember that it is a closed sac enveloping 
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the heart, composed of two layers, an external fibrous and an 
internal serous layer. The fibrous layer is attached below to 
the central tendon of the diaphragm. Above, both layers en- 
velop the great vessels extending well up towards the begin- 
ning of the transverse portion of the aortic arch. The visceral 
layer of the serous coat is that which is reflected over the heart 
itself. 

Inflammation of the pericardium may aflfect a portion or 
the whole of the pericardial surfaces. It may be, and fre- 
quently is, limited to that portion surrounding the origin of 
the great vessels, or it may aflfect in spots any portion of the 
pericardium. When the inflammation is fibrinous in character 
and limited in extent it is apt to occur at the base of the heart 
about the root of the great vessels or along the transverse 
groove. 

In Bright's disease we often find the most marked changes 
about the under surface of the right ventricle. Here we may 
find smooth, white, milky, opaque patches caused by thicken- 
ing of the serous coat. These spots are called maculae albidae. 
They have caused much discussion, but have probably only a 
pathological interest. Roberts thinks they are caused by 
mechanical irritation from the movements of the heart; and 
that they may in some instances cause a limited friction sound. 
There may be cartilaginous plates. 

The nature of the inflammatory exudate will be serous^ 
fibrinous or purulent; any of these may be haemorrhagic in 
character. The serous form occurs in persons whose vitality 
and resistance is naturally low, or has been reduced by some 
immediately preceding or concomitant illness. The local 
injury to the tissues is slight; or, in persons whose vitality is 
much reduced, an inflammation of considerable intensity may 
result in serous exudation. 

In serous eflfusion the normal transudation from the 
vessels is increased with some excess of albumen. It contains 
very few leucocytes and does not coagulate, or, at most, only 
a few flakes may be found. 

The quantity of the exudate will vary from a few drams 
to that suflficient to distend enormously the pericardial sac. 

With slightly more intense injury we may have fibrin 



4 PERICARDITIS. 

poured out with the serous effusion and we may find flakes, 
flat or round masses of fibrin, floating free in the serous eflru- 
sion, — sero-Hbrinous effusion. There is usually, however, 
more or less fibrin suspended in all serous effusions. 

Serous effusion may be green, yellow, brown or red in 
color. 

In fibrinous inflammation, as has been stated, there is 
more intense injury to the tissues. The endothelial lining is 
damaged. The exudation is more albuminous and is rich in 




Diagram of perica.rdia.1 sa.c, filled with sero- fibrinous effusion. De- 
pression of diapbragin with partial obliteration of Traube's semilunar 
space. 

leucocytes. It is very coagulable and masses of lymph accu- 
mulate on the surface of the inflamed area. This lymph is com- 
posed of leucocytes entangled in the meshes of fibrin. 

The leucocytes may be few and be surrounded by a gran- 
ular or fibrillated matrix. (Pericarditis sicca.) 

If the process be limited to a small area the opposite 
surface may become involved by contact and local adhesions 
may form. 

These bands may constrict the great vessels and be the 
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cause of mumiurs during life. The layer of fibrinous deposit 
is apt to be thickest on the parietal layer of the pericardium. 
If the process involves the whole pericardial surface adhesion 
of a portion of the pericardial layers may result, or complete 
obliteration of the [wricardia! sac may occur {adherent peri- 
cardium). As a result of imperfect absorption and the degen- 
eration of inflammatory products with tissue organization, the 
heart may become smrounded with a mass of calcareous plates 
which from mechanical reasons and from changes induced in 
the heart itself may result in failure of that organ. 

In fibrinous pericarditis when the exudation of lymph is 
plentiful, upon separating the pericardial surfaces tliey may 
present a rough, hairy appearance and to touch a sensation 
likened to that of the dorsal surface of a beef's tongue {cor 
hirsuium, cor villosum or tomentosnm ) . This condition devel- 
ops within two or three days after the beginning of the inflam- 
mation, as in the following case, seen in consultation. 

Boy aged 9 years. Rheumatism for two weeks. Mitral 
[regurgitation. On fifteenth day developed pain over heart 
I with dry, rubbing, to-and-fro friction sound. Death on 
eighteenth day. Autopsy showed acute endocarditis. Incom- 
Ipetent mitral valve. Dilated heart cavities. Recent plastic 
J pericarditis. The entire heart covered by the visceral layer of 
I ihe pericardium had a sticky, hairy appearance and feel. It 
fwas covered with villosilies and vegetations from one-eighth 
I to one-fourth of an inch in height. No fluid in the pericardial 



The purulent form of pericarditis is secondary to the acute 
I forms or to empyema, caries of the ribs, suppurative mediastin- 
[ itis. gangrene of the lungs, or may be traumatic or metastatic. 
1 It is never primary. In purulent inflammation the injury is 
intense and prolonged. The exudation contains the same ele- 
ments as in the fibinous fomi but no coagulation occurs; no 
lymph forms and new vessels are not developed. 

Serous and fibrinous stages often precede the purulent 
stage of inflammation. 

Putrefactive changes may occur if drainage is imperfect 
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or if air enters the pericardium through adhesions and per- 
foration between it and the oesophagus, lungs, stomach or in- 
testines. 

Haemorrhagic pericarditis as a type of inflammation is 
rare. Large numbers of red blood corpuscles may escape with 
the exudate or newly formed vessels may rupture, giving a 
haemorrhagic character to any exudation. In purpura, scurvy, 
tuberculosis or malignant disease, however, there may be suffi- 
cient escape of blood to constitute a haemorrhagic type of in- 
flammation. 

One of the most important features of pericardial inflam- 
mations is their effect on the heart itself. 

Every pericardial inflammation of any severity is prob- 
ably accompanied by more or less myocarditis involving the 
immediately adjacent muscular tissues which may be infil- 
trated by small cells. The fibres themselves may have under- 
gone granular degeneration or coagulation necrosis. Fibroid 
induration of the heart may result from pericarditis, especially, 
according to Fagge, in association with syphilis accompanied 
by vascular lesions. When due to pericarditis the fibroid 
change is in the external portion of the walls of the heart and 
both ventricles are affected alike. 

Enlargement of the heart is of frequent occurrence sec- 
ondary to pericarditis, especially \vhen there have been exten- 
sive adhesions of the pericardial surfaces. This enlargement 
has been attributed to the extra labor thrown on the heart by 
the adhesions interfering with its action and was supposed to 
occur independently of valvular lesion (Chevers, Barlow, 
Hope ) . 

Some authorities claim that as a sequence of pericarditis 
cardiac enlargement does not occur independently of valvular 
lesion (Stokes, Sibson, Balfour). 

All cases of adherent pericardium do not cause cardiac 
enlargement, nor are all cases of cardiac enlargement, which 
occur in connection with pericarditis, associated with valvular 
lesions. Broadbent's explanation of this fact is that the heart 
becomes dilated during an attack of pericarditis, from weak- 
ness of the heart muscle. Before it regains its usual condition 
pericardial adhesions develop which maintain it in an enlarged 
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State. Hypertrophy then develops in compensation to the dila- 
tation. In those cases wbere enlargement does not take place, 
contraction of the heart occurs before the adhesions form. 

Adherent pericardium may be associated with mediastin- 
itis of varying degree. According to Harris there are three 
classes of cases: The first comprises adherent pericardium 
with fibrinous increase in the tissues of the mediastinum and 
adhesion of the external layer of the pericardium to surround- 
ing tissues, with or without caseation of the mediastinal 
glands, — indurative mediastino-pericarditis. 

The second class comprises adherent pericardium, ad- 
hesion of the external layer to surrounding parts, no general 
mediastinitis, — pericarditis externa and interna. 

The third class comprises increase of fibrous tissue in the 
mediastinum, no adherent pericarditis internally, — chronic 
mediastinitis. 

Clinical history. — The clinical history of pericarditis 
is indifferent as it is always mixed with the history of associ- 
ated morbid conditions. There are three rational symptoms, 
however; pain in the prjecordium, palpitation or cardiac 
arrhythmia and dyspnoea. The pain may or may not be severe, 
it may be confined to the cardiac region or may extend to the 
brachial plexus and down the left arm. Pressure on tlie liver 
against the diaphragm increases the pain. With the palpita- 
tion there is a sense of constriction and distress in the chest. 
Usually there is some cough. The dyspnoea depends largely 
on the amount of effusion. In cases of fibrinous exudation 
there is rapid and jerky respiration. If the effusion is large 
there may be orthopnoea. 

The pulse will range from lOO to 130 in plastic pericar- 
ditis, and is strong and full. With effusion it becomes feeble 
or suppressed, but rapid. 

In large effusions the pulse becomes irregular or inter- 
mittent and is markedly dicrotic ; it is not in proportion to the 
action of the heart. The temperature usually rises to 100°- 
101° ; in some cases it may go much higher. 

In acute pericarditis the patient assumes a recumbent 
position, somewhat more toward the right than the left side. 
When there is much effusion the patient wishes to have the 
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shoulders elevated and cannot lie down. The face will have 
an anxious, apprehensive expression. Syncope is apt to come 
on if the upright position be assumed. Pericardial pain, rapid, 
irregular heart, cough and dyspnoea coming on during the 
course of rheumatism, nephritis, or general or local tubercu- 
losis should direct our attention towards the pericardium. 
When delirium occurs during an attack of acute rheumatism, 
or coma or convulsions during the course of nephritis, you 
should at once examine the heart. These symptoms are, in 
these connections, especially indicative of danger if the patient 
be a child. 

While we may, by carefully noting the subjective sig^s 
of pericarditis, suspect its presence, it is only by careful physi- 
cal examination that we are able to diagnose it. 

Symptoms and diagnosis. — The symptoms of pericar- 
ditis will vary with the nature and extent of the inflammatory 
process. 

Clinically we encounter three classes of cases : 

The first class comprises the acute form with plastic ex- 
udation, including all cases from the "dry" pericarditis with 
little or no exudation, to those extensive fibrinous exudates 
which cause permanent thickening of the pericardium and 
may result in adherent pericardium. 

The second class comprises all grades of effusion, serous, 
sero-fibrinous and purulent. 

The third class comprises chronic pericarditis, or adherent 
pericardium. 

Acute fibrinous pericarditis can never be more than sus- 
pected from the subjective sig^s, for the pain, disturbed 
cardiac action and dyspnoea might equally apply to a localized 
pleurisy. Inspection and palpation will tell alike of rapid, 
forcible, irritable cardiac action which may be, but usually is 
not, irregular. Palpation may also determine a friction 
fremitus in exceptional instances. When present this is best 
felt at the base of the heart in the third or fourth space, from 
one-half to three- fourths of an inch to the left of the sternal 
border. 

The area of cardiac dullness remains unchanged unless 
modified by some concomitant condition of the heart itself, 
which is quite likely to be the case. 
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Auscultation gives us the most reliable sigu of the disease 
— the pericardial friction soimd. Tiiis sound is not always 
present, nor is it constant in position or character in the indi- 
vidual case. Depending upon the friction of surfaces covered 
with exudation it is liable to change place or character, or dis- 
appear with change in the character of the exudation. It may 
be ephemera! in character, lasting only a few hours, especially 
in those cases where effusion follows rapidly upon a moderate 
fibrinous exudation. Again the friction sound may last for 
several days. Friction sounds may be well defined during life 
and autopsy may show no exudation ( Walsh : Pericarditis 
sicca). Hayden doubts, though does not deny, the possibility 
of friction sound without exudation. 

Friction sounds may be heard over any portion of the 
cardiac area, but are most often found at the base of the heart 
about the junction of the fourth left rib with the sternum, or 
over the apex of the right ventricle between tlie fifth and sixth 
ribs just inside the left parasternal line. In some cases they 
may be heard behind, slightly above, and inside of the angle 
of the left scapula, even though scarcely audible in front 
(Sears). 

The friction sounds may be single or double, systolic or 
diastolic or both, or may be independent of the heart sounds. 
In character they are grazing, rubbing or creaking. They 
are harsh in quality and the superficial origin of the sound is 
sometimes quite apparent, and again it is not easily determined. 
Pericardial friction sounds are louder when the patient is 
leaning forwards, or is in the recumbent position, than when 
standing or sitting. Friction sounds at the base may be louder 
at the end of a full inspiration, while those at the apex may be 
louder at the end of a complete expiration. Pleuritic friction 
sounds over the pericardium will cease with cessation of 
respiration. The so-called pleuro-pericardial friction sounds 
may continue during cessation of respiration; they have a 
fixed area of maximum intensity, while pericardial sounds are 
variable in this respect. 

In like manner the intensity of exo-pericardial murmurs 
the more constant. The location of pleuro-pericardial 
aids is at the border of the pericardium and they may be 



10 PERICARDITIS. 

transmitted beyond the border, while pericardial sounds alone 
are confined to the cardiac area. 

Walsh mentions a murmur from pulsation of the aorta 
against the pleura; it is diastolic in rhythm and is increased 
by a full inspiration. 

We have here a patient exhibiting the usual features of a 
case of pericarditis with moderate fibrinous exudation. The 
history is briefly as follows : 

Female, age 17. Three months ago had an attack of 
acute rheumatism involving ankles and left hand. Was treated 
by "family physician. Rheumatism disappeared. Six weeks 
ago had another slight attack which also responded to treat- 
ment. Two weeks ago rheumatism returned in left hand 
only. She was weak and had disturbed heart's action. For 
the last four or five days has had pain in cardiac region, palpi- 
tation and slight dyspnoea on exertion. Her temperature is 
100.5° ^' Pulse 120, slightly remittent, quick, jerky and 
irritable. You notice that there is increased force and slightly 
increased area of apex impulse; a forcible, jerky motion which 
increases decidedly with slight exertion or excitement. On 
auscultation you hear at the base of the heart a to-and-fro 
sound rather harsh in character, short in time, the systolic part 
of the sound being longer and more distinct than the diastolic. 
The sounds are synchronous with the heart sounds. They 
have a distinctly superficial character and are increased by 
leaning the patient forward. They are not so loud when the 
patient lies down. They are not heard behind. At the apex 
there is a murmur indicative of mitral stenosis which illus- 
trates the frequent association of pericardial and endocardial 
inflammations already mentioned. In differentiating the en- 
docardial from the pericardial sound in this case we note that 
the pericardial sound is superficial in character and rendered 
more so by a change in the position of the patient. It is double 
and not necessarily synchronous with the heart sounds. It 
has a limited area of diffusion and no special direction of 
transmission. 

Pericarditis zvitli Effusion. — In our second clinical divis- 
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ion we include all cases showing effusion into the pericardial 
sac. Whether the fluid is purulent or not cannot always be 
told from the symptoms. It may be suspected from the eti- 
ological relations that the effusion is purulent, but it can only 
be proven by inspection of the fluid. 

The symptoms of effusion into the pericardial sac will 
vary with the amount of the effusion. Small effusions are 
difficult or impossible to make out and even in large effusions 
the diagnosis may, at times, present many difficulties. The 
question of surgical treatment renders the diagnosis of peri- 
cardial effusion doubly important. Special sig^s are given 
as diagnostic of small effusions, such as dullness in the right, 
fifth interspace, the contrary condition- — resonance in this situ- 
ation — being indicative of the absence of effusion (Rotch). 
The diagnosis of a small effusion is always a matter of doubt. 
The practical necessity is for us to be able to diagnose effusions 
which are large enough to give reliable symptoms, and which 
are apt to be dangerous, and that present the necessity for 
interference. Large effusions iji uncomplicated cases can 
usually be diagnosed without much difficulty. In case of con- 
siderable effusion inspection will show a loss of respiratory 
motion over the praecordium. There may be some extra 
prominence or bulging of the praecordial region in young chil- 
dren. The area of cardiac motion is indistinct and the apex 
beat cannot be seen. So far as inspection is concerned we may 
only surmise the nature of the trouble. By palpation we may 
feel a wavy, undulating motion in large effusions ; the impulse 
of the heart against the chest wall will be very feeble compared 
with its apparent effort. The apex beat is raised and carried 
to the left. The character of the impulse gives the sensation 
of imperfect contact with the chest wall. The elevation of the 
apex is due to a forcing of the apex away from the chest wall 
and bringing the side of the ventricle into contact with the 
chest. 

Percussion will furnish us the most decisive evidence of 
effusion. The modification of the normal area of cardiac dull- 
ness will vary with the condition of the heart, lungs and 
pleura. If there is no special resistance to distention of the 
pericardial sac the effusion will distend it in all directions. 
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with, perhaps, somewhat greater increase in the lateral dimen- 
sions than in the vertical. This is more apparent at the level 
of the fifth or sixth ribs than above. The outline of flatness is 
said to be a blunt cone extending from the first or second rib 
to the sixth or seventh, and from one inch or more to the 
right of the right sternal border to a varying distance to the 
left of the left mammillary line. 

Various observers differ somewhat in regard to the area 
of flatness. Rotch claimed to have demonstrated by injec- 
tions into the pericardial sac a much greater increase in the 
lateral diameter of the flatness than in the vertical. Bruen 
thinks that clinically we do not find great disproportion be- 
tween the lateral and vertical increase in flatness. Shattuck 
believes that the flatness increases nearly equally in all direc- 
tions. I believe that Rotch places too much stress upon the 
increase in the lateral area of dullness, and that practically the 
general increase in flatness in all directions is the important 
point to demonstrate. 

Two very important points are the relation of the left 
line of dullness to the apparent apex beat; and the abrupt 
transition from flatness to pulmonary resonance at the left 
border of the area of flatness. 

The extension of dullness beyond the apex beat is a most 
mdicative sign of pericardial effusion. 

The extension of dullness below the apparent apex beat 
is of the utmost importance in differentiating cardiac enlarge- 
ment from effusion. 

A distinctly pyramidal or triangular form of dullness is 
due to the nature of the displacement of the edges of the 
lung, and not to the shape of the pericardial sac. 

Variations in the area of dullness from day to day caused 
by a varying amount of effusion is important, as is also 
variations in the outline of dullness upon change in position of 
the patient while the apex maintains the same relative position 
to the chest wall. The difference in the sense of resistance 
offered to the fingers as a pleximeter over the effusion and over 
the heart itself is important. 

Ewart gives the following signs as the most important 
in an effusion large enough to bring up the question of sur- 
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gical interference: Considerable increase in the total area of 
dullness, as shown by the lateral boundaries; great increase 
in the area of absolute dullness; absolute dullness over 




Diagram of physical sigus of pericarditis. A. — Apex beat above and 
inside lower left angle of dullness. B. — Outline of relative dullness. 
C— Outline of actual dullness. D.— Relative angles of dullness in dila- 
tation (inner angle) and effusion (outer angle). Rotch's sign. T. — Infra- 
mammary patch of tubular breathing. E. — Position of first rib sign. 

Sternum; depression of the liver; dullness in the right fifth 
inter-cartilaginous space (Rotch's sign); alteration in the 
lower angles of dullness as distinguishing pericardial effusion 
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from cardiac dilatation — the right lower angle projects 
obliquely towards the right effusion — the left lower angle of 
dullness is a prominent angle in effusion and the apex beat is 
heard inside and above this angle ; ability to feel the upper edge 
of the first rib as far as its sternal attachment, probably due to 
raising of the clavicle and relaxation of the sterno-costal liga- 
ment (this sign may possibly be found in some cases of cardiac 
enlargement) : a posterior patch of dullness at the base of the 
left lung extending from the spine outwards about as far as the 
line of the" angle of the scapula, with an abrupt vertical outer 




B. — Posterior pericardial patch of dullness. A. — Posterior pericar- 
dial patch of tuhular breathing (after Ewart). 

boundary (this dullness may extend as high as the level of the 
ninth or tenth rib, and this boundary is also abrupt) ; an area 
of tubular breathing below the right mamma in the nipple line 
a little above the hepatic line (this tubular breathing may be 
restricted to expiration and is not constant) ; a posterior patch 
of tubular breathing and egophony about two inches in diam- 
eter immediately below or slightly to the left of the tip of the 
left scapula; secondary pleural effusions; a large slapping pulse 
much resembling the pulse of aortic regurgitation. 
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The posterior patch of dullness with abrupt boundaries 
is a valuable sign as it is not apt to occur in other conditions 
than pericardial effusion. The posterior patch of tubular 
breathing and egophony may lie present frequently in pleurisy. 

Tubular breathing beneath the right mamma is in my 
experience very inconstant, I have never been able to de- 
termine the first rib sign with any certainty. 

Mediastinal tumors, pleurisy localized in the pericardia! 
area and cardiac dilatation, are most likely to confuse us in 
making a diagnosis. The clinical history of these conditions 
differs from that of effusion. 

Tumors have an irregular outline of dullness. Localized 
pleurisy will not present the angles of dullness of a pericardial 
effusion, nor will there be such abrupt transition from dullness 
to lung resonance. In cardiac dilatation the lesser degree of 
absolute dullness, the absence of dullness in the fifth right 
inter-cartilaginous space, the more gradual shading of dullness 
into resonance and the identity of the apex beat with the lower 
left angle of dullness will usually enable us to decide the ques- 
tion when taken in connection with the history and other evi- 
dences of chronic cardiac disease. The following case illus- 
trates these points : 

Man aged 25: seen in consultation. Had had periodical 
attacks of rheumatism for several years. Ailing for several 
months. Present attack began five weeks ago with pain in 
region of heart and cardiac disturbance. In bed for last two 
weeks. Much worse in last three days. Area of cardiac dull- 
ness increased so much during last five days that attending 
physician suspected pericardial effusion. Percussion showed 
upper Imrder of dullness at upper border of third rib; right bor- 
der of dullness at level of fourth rib, one-half inch to right of 
right sternal border; left border of dullness one inch outside of 
left mammillary line at level of fourth rib. Apex below seventh 
rib one inch outside mammillary line. There was marked 
aortic regurgitation with relative mitral regurgitation mur- 
murs. Intensification of second pulmonic sound, Corrigan 
pulse. The dullness did not extend beyond or below the posi- 
tion of the apex beat, the latter fixing the lower left angle of 
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dullness. No dullness in right, fifth space. Left border of 
dullness was not abrupt. 

Diagnosis: Hypertrophic dilatation of left side from 
aortic regurgitation. Secondary mitral regurgitation. Dila- 
tation of right ventricle. 

Death four days afterwards. 

In this case close observation would undoubtedly have 
shown that the rapid increase in the area of dullness was 
coincident with the development of increased pressure on the 
pulrnonary valve and the signs of right ventricular failure. 

Chronic Adhesive Pericarditis. — ^This variety of pericar- 
dial inflammation is more frequent than is generally supposed. 

Broadbent found thirty-one cases of adherent pericar- 
dium in eighty-six cases of death from heart disease. 

The diagnosis is difficult and often impossible, the symp- 
toms not being in any way characteristic; they simply pertain 
to enlargement of the heart, cardiac failure in general and 
right ventricular failure in particular. There may be dyspnoea, 
tenderness over the liver, vomiting, oedema, ascites, pain over 
the praecordial area or irregular heart's action; all pertaining 
to cardiac failure. 

The pulse may be irregular. The pulsus inspiratione in- 
termittens, (pulsus paradoxus) has generally been considered 
as indicative of pericarditis. Kussmaul believes it is of di- 
agnostic importance in indurated mediastino-pericarditis, and 
is due to fibrous cords dragging on the aorta during in- 
spiration. 

This form of pulse is characterized by disappearance of 
the radial pulse during inspiration. Kussmaul regarded this 
pulse, together with simultaneous swelling of the great veins 
of the neck, as characteristic of pericarditis with adhesions. 
The pulsus paradoxus may occur in the absence of intra- 
thoracic disease (Summerbrodt). It is to be regarded as a 
sign of mediastinal disease and is not characteristic of peri- 
carditis. (Harris). 

Systolic depression of the third, fourth or fifth inter- 
spaces was regarded by Skoda as characteristic of adherent 
pericardium. It has been found, however, in cases where no 
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adhesions were present (Friedreich, Traube) and may occur 
where the heart is considerably enlarged and the anterior bor- 
der of the lung displaced, where the iimg is adherent to the 
parietal pleura or where the lung is indurated or collapsed- 
It is to be regarded as a valuable sign of adherent pericardium 
where other causes for the recession can be excluded. Systolic 
retraction of the lateral or posterior portion of the thoracic 
walls, generally only on the left side though occasionally on 
the right, is a reliable sign when obtained. It is due to traction 
of an adherent pericardium on the diaphragmatic attachments. 

If ihe pericardium is adherent to the chest wall and the 
diaphragm there is interference with the descent of the dia- 
phragm, as shown by the loss of motion of the upper abdom- 
inal wall in the left sub-costal angle. 

Systolic recession of the site of the apex beat may be an 
important sign but may be present in other conditions. I have 
observed systolic recession of the site of the apex beat in sev- 
eral cases of valvular disease where it was improbable that 
there were adhesions. 

The position of the apex lieat may be changed by adhe- 
sions, or the apex beat may be fixed in a certain position and 
remain unchanged by any position of the patient or by inspira- 
tion or expiration — a most important sign. 

A diastolic shock may he felt with the flat of the hand 
over the cardiac region. 

There is nothing characteristic about the heart sounds. 
There may be reduplication of the second sound at the base. 
and the pulmonic second sound inay or may not be accentu- 
ated, according as there is. or is not, increased tension in the 
pulmonary system. 

Broadbent points out tliat a weak pulmonary second 
sound with an enlarged right ventricle must be regarded as 
presumptive evidence of pericardial adhesions. He lays stress 
on the importance of right ventricular failure when the physi- 
cal signs are apparently not definite enough to account for such 
a condition. The right ventricular wall being thinner suffers 
more from the effects of pericardial disease than the left- 

The following history illustrates the ordinary conditions 
of adherent pericardium : 
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Man, aged 43. Rheumatic history. Came under obser- 
vation for cardiac disturbance. Examination showed aortic 
regurgitation with consecutive hypertrophic dilatation of left 
ventricle. There appeared to be more enlargement of the right 
ventricle than could be accounted for at this time because of 
the aortic lesion, as backward pressure through the mitral 
opening had not yet occurred. There was systolic retraction 
in the fifth space one and one-half inches from the sternal bor- 
der and systolic recession of the site of the apex beat one and 
one-half inches farther to the left in the sixth space. There 
were no other sig^s of adherent pericardium. 

Considerable improvement under treatment. About two 
years afterward cardiac disturbance more marked. Mitral 
regurgitant murmur. Extensive dilatation of right ventricle. 
Dropsy. Purpuric eruptions over trunk and lower limbs. 
Death. 

Autopsy showed incompetent aortic valve, hypertrophic 
dilatation of left ventricle, marked enlargement of right ven- 
tricle with greater degree of hypertrophy than usually occurs 
when the right ventricle fails secondarily to left side failure. 

The pericardium was everywhere adherent to the heart 
and the covering of the heart was torn in separating the 
parietal layer from the heart. 

Treatment. — ^The therapeutic management of pericar- 
ditis must be instituted with a thorough appreciation of its 
secondary nature. In some cases you will regard the occur- 
rence of pericarditis as an accident merely, in the course of 
some disease, which is to be managed with as little departure 
from the therapeutic measures already in use as possible. 
Again the activity of the process may make it the dominant 
feature of the case for the time being. 

In acute pericarditis with plastic exudation various means 
have been recommended with a view of limiting the amount of 
exudation and the liability of effusion, also the formation of 
adhesions. Antiphlogistic measures have generally been aban- 
doned as unsuited to a secondary affection. Leeches and blis- 
ters over the praecordium are still recommended by some. In 
sthenic cases bleeding may have some beneficial effect, but this 
can also be gained by milder measures. 
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I have never been satisfied of the good effect of blisters 
in limiting the exudation as claimed by some observers. They 
annoy the patient and disturb the heart's action and I do not 
like to place even small blisters over the praecordium. 

Ice bags or coils to the praecordium will certainly g^ve 
relief in many cases. Personally I have preferred the use of 
hot applications, especially in children in whom there is less 
danger of depression following the shock of hot than cold 
applications to the chest wall. Frequent, one-half -grain doses 
of calomel, combined with a little opium, are recommended to 
limit the extent of the exudation. I have never seen any evi- 
dence to convince me that calomel had this effect. 

It is claimed that large doses of salicylate of soda will 
limit the extent and severity of the inflammation. While this 
is a difficult matter to decide, I do not see any evidence in the 
statistics available which proves this point, and my personal 
experience is against it. 

The management of an attack of acute plastic pericarditis 
should be about as follows : If there is pain, hot applications 
to the praecordium. With a rapid, full pulse, fifteen grains of 
sodium bromide,, with one or two drops of tincture of aconite, 
every four hours to quiet the circulation. Absolute rest in 
bed and isolation from all disturbing influences. Morphia or 
codeine should be used to quiet severe pain and restlessness; 
opium should be used with care however. Chloral, chloralamid. 
trional and similar drugs are unreliable and unsatisfactory. 
Moderate cholagogue catharsis should be maintained. 

Pericarditis occurring with rheumatism or Bright's dis- 
ease emphasizes the necessity of bringing these diseases more 
quickly and fully under the influence of therapeutic measures. 

The Treatment of Pericardial Effusions. — The medicinal 
treatment of effusions is not effective. The use of diuretics, 
diaphoretics and cathartics is of little or no avail in removing 
effusions. When the effusion is sufficient to cause dangerous 
symptoms it is not safe to waste time on such measures. 
Stimulant and supportive treatment is of course indicated. 

The first question is — Shall we interfere with a pericar- 
dial effusion? In deciding this we must first consider the 
primary cause. The well known tendency of rheumatic ef- 
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fusions to subside, even more quickly than they appear, will 
at times justify a delay that would be dangerous under other 
circumstances. In general; dyspnoea, tumultuous heart's ac- 
tion, irregular, feeble, dicrotic pulse, may be taken as suffi- 
cient warrant for puncture, especially in relation to pneu- 
monia and nephritis as primary causes. I have, however, seen 
these symptoms well marked in rheumatic effusion, and while 
holding myself ready to puncture have had the effusion dimin- 
ish within twelve hours sufficiently to render the patient quite 
comfortable. When the effusion reaches sufficient size to cause 
such symptoms, and the border of dullness remains the same 
for twelve or twenty-four hours, puncture is indicated. 

The simplest instrument is the best for puncture. For 
serous effusions an ordinary aspirating needle may be used. 
If the effusion is large there is little danger of injury to the 
heart if the needle is handled carefully. A needle with a 
sliding point is best. A small trocar and canula attached to a 
rubber tube may be used as a siphon, or Pepper's double canula 
may be used. Roberts uses a trocar protected by a flexible 
tube. 

The point for puncture is a matter for selection in every 
case. Successful puncture has been made in various situa- 
tions. Roberts says to tap in the fossa between the ensiform 
cartilage and the costal cartilage on the left side; or in the 
fifth left interspace near the juncture of the sixth rib with its 
cartilage, or from two to two-and-a-quarter inches from the 
left border of the sternum. He favors the latter point most. 

We must remember the internal mammary artery which 
descends to the lower border of the sixth costal cartilage. It 
is situated about four or five millimetres from the border of 
the sternum (Cruveilhier, Sappey), or according to Roberts 
about six to twelve millimetres from the sternal border. From 
the point of bifurcation the superior epigastric artery continues 
outward and downward in the sixth space. 

Rotch advises puncture in the fifth right interspace at the 
sternal border. Shattuck has made his most successful punct- 
ures just inside of the left lateral border of dullness from one 
to two inches outside of the nipple line. He strongly favors 
the apex of the left costo-xiphoid angle for puncture. At 
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whichever point selected the instrument should be entered 
slowly and the vacuum turned on as soon as the needle is well 
engaged in the tissues, as the first intimation of the needle 
being in the sac may be the presence of fluid in the tube. There 
is no danger of removing too much fluid, but it is not wise to 
change the position of the needle point too often in hope of 
getting more. 

The removal of a small portion of a serous eflusion will 
contribute greatly to the comfort of the patient and facilitate 
the absorption of the remaining fluid. 

My own preference in regard to the particular place to 
puncture is in the fifth interspace two inches from the left 
sternal border. In some cases of large effusion I would be in 
favor of the costo-xiphoid space, though 1 have never tapped 
in this situation. For purulent effusions continuous siphonage 
s possible but more uncertain than in purulent pleurisy. Free 
incision of the pericardial sac with or without drainage, should 
be made. The necessity of drainage will depend on the nature 
of the case; it does not appear to be necessary in all instances. 

Irrigation of the sac is not advisable except in selected 
cases. Porter has shown by dissections that the point for in- 
cision is in the fifth left interspace at the sternal border. 

The treatment of adherent pericardium resolves itself into 
maintaining the integrity of the heart, sustaining the general 
nutrition and teaching the patient his individual limitations 
relative to exercise, excitement and all disturbing influences; 
in other words the usual management of an incompetent heart. 

The great majority of cases of adherent pericardium are 
serious in nature, especially when there is adhesion to the 
chest wall, ft is probable that serious results fail to ensue 
only in those cases where adhesion to the diaphragm or chest 
wall has not occurred, and the heart is about normal in size. 

We may expect somewhat better results in children in 
relation to the nature of the symptoms, than in adults, for a 
moderate degree of adhesion in a child will give much more 
obvious symptoms on account of the yielding nature of the 
chest wall. 

As pericarditis is much more frequent in children than 
in adults, and is usually more readily diagnosed, we may hope 
for somewhat better results in treatment. 
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One of the greatest difficulties, however, in children is 
the impossibility of obtaining rest and quietude. Children 
accommodate themselves readily to altered circumstances and 
may readily overtax the heart without giving any subjective 
evidence of the fact until serious damage has occurred. 

The outlook for cases of adherent pericardium is not, 
according to Broadbent, as discouraging as Corvisart, Hope 
and others would have us believe. Broadbent cites cases prov- 
ing the long existence of adherent pericardium without any 
serious result. 

The principal objects to be attained in the treatment of 
adherent pericardium are to sustain the nutrition of the heart 
and prevent over-exertion. Iron, strychnia and the iodides 
are useful, particularly strychnia. 

Cardiac stimulants, including digitalis, should not be used 
unless under the necessity of dynamical failure. 

To judge aright the capabilities of the heart and the 
exact limitations in the way of exercise which apply to indi- 
vidual cases, is very difficult.' The conclusion, however, is 
forced upon us that, in adherent pericardium, treatment is fol- 
lowed by good results only in those cases w^here the more un- 
favorable conditions are absent. 
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Pneumopericardium, or air in the pericardial sac, is a rare 
affection. It was observed by Voegtel, and was described by 
Laennec. Schrotter, during a very extensive hospital experi- 
ence, never saw a case. Skoda never had an opportunity to 
observe a case. 

Etiology. — Pneumopericardium occurs from the exten- 
sion of morbid processes in adjacent tissues whereby a fistulous 
communication is established with the pericardial sac. In this 
manner it has occurred from pyopneumothorax (Eisenlohr), 
from a pulmonary cavity (Stokes), from perforation of the 
diaphragm by a gastric ulcer (Saxinger), from cancer of the 
oesophagus (Begbie), and from hepatic abscess perforating 
stomach and pericardium (Graves). Again, pneumoperi- 
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cardium may result from traumatism, such as gmishot wounds, 
wounds from sharp instruments or from fractured ribs. The 
possibility of the spontaneous development of pneumopericar- 
dium has always had some adherents, and much discussion has 
taken place on this subject. The possibility of errors in diag- 
nosis is, of course, great, and therefore it is difficult to say in 
any case that the spontaneous development of gas has taken 
place. The recent discovery- by Welch of the bacillus 
aerogenes capsulatus, and the observations of Nultal! and 
Flexner which show that this organism causes subcutaneous 
emphysema in connection with wounds, and that the gas may 
be found in the blood, show that in connection with traumatic 
causes the spontaneous occurrence of gas in the pericardial 
sac is possible. 

MoRBtD AKATOMV. — Pneumopericardium is attended by 
pericarditis, and there is exudation of either a hemorrhagic, 
fibrinous, or purulent character. There will be yellowish, 
brownish, or red, fetid fluid in the pericardial sac. There may 
or may not he distention of the sac, depending on whether or 
not there is a communicating opening. 

Clinical history. — Aside from a history of traumatism 
which would lead us in the proper direction, there is usually 
a history of chills, of high, fluctuating temperature with pro- 
fuse perspiration during the remissions of fever. Insomnia 
and delirium are features. Dyspntea if, usually more or less 
marked. Cyanosis and ccdenia may be present. Palpitation 
and syncope may have occurred. Severe pains over the front 
of the chest may be complained of. Usually pneumopericar- 
dium is fatal in from a few hours to three or four days. It is 
almost invariably fatal when fistula is a cause. When trau- 
matic it has been known to recover. The gas may disappear 
very rapidly. 

Symptoms and diagnosis. — ^The pulse varies in rate and 
is empty, irregular, and very compressible. There may be 
slight bulging of the prascordial region, though this is not the 
rule. The visible impulse of the heart has disappeared, nor 
can it be felt. Percussion of th« prsecordial area gives a 
tympanitic note which changes in character with change in the 
position of the patient. According to Stokes it is possible to 
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obtain a cracked-pot sound on percussion. With the patient 
recumbent the entire praecordial area may be tympanitic. With 
the patient sitting the lower portion of the area is dull from 
gravitation of the fluid in the sac. 

On auscultation we may hear splashing noises which have 
been likened to those produced by a churn or by a water- 
wheel. As these sounds are synchronous with the heart move- 
ments, they are regular or irregular according as the heart is 
rhythmic or arrhythmic. These sounds are metallic in char- 
acter, and may be echo-like. There may be friction sounds or 
endocardial murmurs. At times the splashing sounds may be 
heard at some distance from the chest wall. 

The diagnosis is usually not difficult and rests on the 
splashing metallic sounds heard on auscultation. A dilated 
stomach may cause confusion as it may give tympany in the 
lower praecordial region, and splashing from transmitted 
cardiac motion, but the latter disappears on assuming the erect 
position, while the upper praecordium is not tympanitic. 

Treatment. — When the disease arises from the exten- 
sion of adjacent morbid processes the treatment is palliative 
only. In traumatic cases strict antiseptic measures must be 
adopted while the heart is carefully watched and stimulated 
as necessary. If there is pericardial effusion, especially if it be 
piu*ulent, its removal may be necessary. 

HYDROPERICARDIUM. 

Usually after death the pericardial sac contains from 
5 to ID c. cm. of yellowish liquor pericardii. The quantity 
may be as much as from 90 to 100 c. cm., but much above 
this quantity is probably pathological. Pericardial dropsy con- 
sists of a serous transudation into the pericardial sac. It is 
analogous to hydrothorax. 

^Etiology. — The affection is always secondary. It arises 
from the circulatory conditions which develop in valvular or 
myocardial disease, or in connection with disease of the lungs, 
pleurae or kidneys. New formations in the heart, pericardium, 
or mediastinum may include hydropericardium among their 
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pressure effects. Various cachexias may cause hydropericar- 
dium. 

MoRBiu ANATOMV. — The fluid is clear or of a yellowish 
or greenisli tint with a dichroic tendency. It may be red in 
color through the presence of blood, or possibly brownish it: 
color. Its sp. gr. is about 1015. The quantity of fluid may 
be about 1,000 c. c. or even as much as 4,000 c. c. (Corvi- 
sarl). It may contain epithelial or round granular cells, small 
fibrinous masses, and possibly cholesterine crystals. The peri- 
cardia! sac will be more or less distended and may give fluctu* 
atjon. The serous surfaces are smooth and shinin.g and paie. 
The pericardium may be thin, or, in slowly developed cases, 
thick. The sub-epicardial fat may have disappeared, and the 
adjacent tissues may be cedematous. The tissue of the heart 
is pale and flabby and the right auricle and ventr'cle may be 
considerably dilated. 

Clinical history. — The clinical history of this condi- 
tion will be mainly that of its associated diseases. It is usually 
the terminal event in a series of pathological slates. There 
may or may not be fever. There may be subnonial temper- 
ature. Dyspncea, cyanosis, syncope, oppression in the chest, 
oedema, somnolence, delirium, and nervous symptoms are 
features. 

Symptoms and diagnosis. — The patient assumes a sit- 
ting posture, leaning forward with arms on knees. The pMlse 
is small, compressible, frequent and irregular. The cervical 
veins are full. The pra;cordium may be prominent "jul the 
corresponding intercostal spaces widened. The cardiac im- 
Upulse is absent, vocal fremitus over the pn-ecordium is dimin- 
lished. The area of cardiac dullness is increased and of the 
Tie shape as in other exudations. The heart sounds are 
llfeeble. There is no friction sound. The liver may be en- 
llarged. and there may be ascites. The urine is diminished in 
■quantity and contains albumen. There may be oedema of the 
gs or hydrothorax. 
The diagnosis rests on the signs of effusion and the ah- 
mce of any proof of pericardial inflammation, also on the 
jrcsence of conditions likely to cause hydropericardium. 

Treatment. — The treatment is that applicable to the 
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cause of the disease. Dry food and the use of diuretics and 
purgatives are indicated. Paracentesis may be indicated. 



H.EMOPERICARDIUM. 

Those forms of pericardial inflammation such as occur 
with scurvy, cancer, tubercle, kidney disease, etc., and which 
may be attended with bloody exudation, do not belong under 
this heading. The pathological conditions and clinical features 
of haemopericardium are entirely different from those of 
haemorrhagic pericarditis. 

Ha^mopericardium arises from direct or indirect injury, 
as from blows, falls, injuries by projectiles or shaq) instru- 
ments. It also occurs from pathological causes such as rupt :re 
of the heart when diseased and under a strain, rupture of a 
coronary artery the seat of marked degeneration, ruptuie of 
the aorta, or of an aneurism. 

The amount of blood in the pericardial sac may be small 
or considerable. In rapidly developed cases it is usually small, 
while in slowly developed cases it may be considerable. The 
blood may be coagulated or fluid, but there is usually only 
partial coagulation. 

The clinical features depend on the nature of the cause. 
In rapidly developed cases the patient may suddenly pass from 
apparent good health into a pulseless collapse. In slowly de- 
veloped cases there is more gradual development of an asystolic 
condition of the heart. There may be pain in the praecordium, 
or a sensation of something breaking in the region of the heart 
followed by dizziness or syncope. The skin is pallid, with 
cold perspiration. The pulse is feeble, irregular, or may be 
imperceptible. Physical signs are absent, except possibly in 
slowly developed cases where there may be signs of increased 
area of cardiac dullness. Sudden collapse and rapidly acquired 
enlargement of the area of cardiac dullness in connection ^vith 
some disease likely to result in haemopericardium will establish 

the diagnosis. 

The treatment, if there be any opportunity, must be sur- 
gical. The prospects of surgical treatment of the heart and 
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pericardium is much better than has been supposed. Minni 
finds that only 19 per cent, of penetrating wounds of the heart 
are immediately fatal. Elsberg, Podrez, and others consider 
the suturing of wounds of the heart as justifiable and, under 
certain conditions, successful. New operations have been de- 
vised by Cyril Ogle and by E. Rotter with which to gain 
access to the heart, but they have yet to be demonstrated on the 
human subject. 
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Tubercular affections of the pericardium were recognized 
by Corvisart and by Laennec. They are usually of secondary 
occurrence either from the extension of tubercular processes 
or as part of a general infection. Pericardial tuberculosis may 
in rare instances occur primarily, as was pointed out by Vir- 
chow. Simple pericarditis occurring in a tuberculous subject 
is not uncommon, but this form should not be confounded with 
tubercular pericarditis. 

i^TiOLOGY. — The affection occurs at any age, but is most 
common between 15 and 30. Cases have been reported in a 
child of eight months, and in a woman of 88 years. Accord- 
ing to Osier it is more common in men than in w^omen. 
Primary cases in very young children occur either through 
obscure infection in subjects with marked heredity, or 
through latent congenital tuberculosis. Secondary cases are 
usually associated with tuberculosis of the pleura, lung or 
bronchial glands, especially the latter. In acute general tuber- 
culosis w^e have the pericardium involved only when there is 
involvement* of the other serous membranes (Osier) — a serous 
membrane tuberculosis (Striimpell). 

Morbid anatomy. — Tubercular inflammations of the 
pericardium are similar to those of the pleura. They may be 
associated with serous or fibrinous exudate. Small nodules 
are found scattered along the course of the cardiac vessels. 
Osier says there are two classes of cases; one in which there 
are firm adhesions with great thickening of the pericardium, 
and one in which there is recent exudation of fibrinous, sero- 
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fibrinous, haemorrhagic or purulent material. The former is 
most frequent. In some instances of tubercular pericarditis 
there may be no tubercles, though bacilli be present (Kast). 
There may be marked tendency to haemorrhage. Ulceration 
of the pericardium or epicardium may occur. The heart 
muscle may even rupture from this cause (Eichhorst). 

Clinical history. — The course of the disease may be so 
latent that it is only discovered after death. Usually there are 
the ordinary symptoms of tuberculosis, in a greater or less 
degree. 

Symptoms and diagnosis. — The local symptoms are ob- 
scure and not well marked. When present there are the usual 
signs of pericarditis. Chronicity is the chief feature of both 
clinical history and symptoms. The diagnosis rests on the evi- 
dences of pericarditis together with the general conditions of 
tuberculosis, and, perhaps, local tuberculosis in some tissue. 

Treatment. — The treatment is conducted along general 
lines, with special attention to the integrity of the heart. If 
exudation is excessive we may have to resort to aspiration or 
to incision, the former preferred. 

PERICARDIAL SYPHILIS. 

Syphilitic pericarditis is rare. Usually it occurs as a late 
secondary or tertiary manifestation, but may be congenital. 
Gummata are rare. More often there is fibrous infiltration 
leading to adhesion of the epicardium and pericardium. Ob- 
literation of the sac is usually not attained. There may be fluid 
exudation. 

There are no characteristic symptoms. The aflfection is 
usually not diagnosed during life. It may be suspected when 
evidences of indurative pericarditis present in persons with 
systemic infection of specific nature. 

The treatment consists of the use of iodide of potassium, 
mercury, and, perhaps, of some mercurial ointment applied to 
the praecordium. 
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Carcinoma and sarcoma of the pericardium are compara- 
tively rare. Primarily, they are very rare, secondarily they 
occur in connection with malignant disease of the mediastinal 
glands, lung, pleurae, or oesophagus. Occasionally they may 
result from metastasis from a distant organ. The tissue 
changes will correspond to the nature of the growth plus some 
infiltration of the serous and subserous strictures. There will 
be some fluid in the sac of a haemorrhagic, serous, or purulent 
nature. If there is much pressure there may be considerable 
transudation. 

Actinomycosis of the pericardium may occur in connec- 
tion with like disease in other tissues. It is very rare (Miinch). 
Hydatid cysts of the pericardium have been observed by 
Habershorn, Landousy and others. Small free bodies, or 
fringes similar to those found in the synovial cavities have 
been described by Bouchard as occurring in the pericardial sac. 

New formations in the pericardium can only be suc- 
picioned when evidences of pericardial involvement are associ- 
ated with the presence of like disease in other organs. The 
treatment is, of course, merely tentative. 



CHAPTER IL 

MYOCARDITIS. 

Myocarditis is a rare affection as compared with the fre- 
quency of other cardiac lesions. 

Of late years myocarditis has not been so common a di- 
agnosis as formerly. Many cases which were previously 
classed under myocarditis, belonged undoubtedly to the degen- 
erations of the cardiac muscle. These two conditions are, 
however, so intimately blended, both in their etiological and 
pathological relations that a clinical classification is not always 
possible, and even pathological classifications may be difficult, 
owing to the mixed nature of the tissue changes. Any serious 
degree of myocarditis can hardly occur without some accom- 
panying features of degeneration, and if this be true in a path- 
ological sense, the clinical manifestations must present an even 
greater ambiguity. 

There are, however, cases in which both the pathological 
state and the clinical symptoms are more clearly defined, and 
in which a definite diagnosis may be arrived at. 

Myocarditis may be acute or chronic. It affects the left 
heart more frequently than the right. Either of these forms 
mav be circumscribed or diffuse. 

Circumscribed myocarditis of either acute or chronic 
nature will occur in connection with other pathological states 
and is not to be diagnosed except under exceptional conditions. 
Diffuse myocarditis, either acute or chronic, is of direct clini- 
cal interest. The chronic form is much more frequent than 
the acute. 

.Etiology. — In association with other cardiac lesions 
myocarditis may be due to pericarditis, endocarditis or to 
sclerosis or embolism of the coronary arteries. Rheumatism 
may cause acute myocarditis independently of other cardiac 
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disease. Pyaemia and septicaemia may cause acute localized 
myocarditis (cardiac abscess). 

Acute diffuse myocarditis may occur in connection with 
typhoid and typhus fever or acute ulcerative endocarditis. 

Aufrecht claims that alcohol may cause myocarditis. The 
anatomical findings, however, by which he identifies the con- 
dition, are more those of a mixed sclerosis and degeneration, 
and the clinical picture is that of chronic degeneration of the 
heart muscle. 

Chronic myocarditis may occur with all other cardiac 
lesions. The most frequent causes are rheumatism and 
nephritis. Syphilis may also cause myocarditis. 

Chronic myocarditis may occur in connection with the 
vascular changes of senility. Arterial sclerosis, end-arteritis 
and peri-arteritis are frequently associated with chronic myo- 
carditis. 

Morbid anatomy. — In acute myocarditis secondary to 
pericarditis or endocarditis the tissues adjacent to the primary 
inflammation alone may be involved. The muscular tissue is 
infiltrated with small cells, the fibres are softened and may 
have undergone granular degeneration or coagulation necrosis. 

In the more diffuse forms, such as may occur with rheu- 
matism or with prolonged high temperature from any cause, 
the changes are more general but affect the left ventricular 
wall more than the right. The nuclei of the fibres are large 
and prominent. Leucocytes infiltrate the tissues, and the 
change may assume the nature of **cloudy swelling," an initial 
step in the process of fatty degeneration. 

These changes affect severely the contractility of the 
muscle and explain why there is such sudden and marked car- 
diac asthenia in these cases. 

In acute myocarditis from pyaemia, single or multiple ab- 
scesses may form in the cardiac wall; these may rupture into 
the cavities of the heart or into the pericardial space. 

Chronic myocarditis is characterized by the development 
of fibrous tissue between the muscular elements of the heart 
wall. The intermuscular septa around the blood vessels is 
the primary seat of this process. 

.Disease of the coronary arteries is most frequently asso- 
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ciated with chronic myocarditis. Embolism or thrombosis of 
small branches of the coronary artery may cause the localized 
form. 

When secondary to pericarditis, chronic myocarditis af- 
fects the external portion of the heart wall and both ventricles 
alike. When secondary to endocarditis it is the inner portion 
of the wall which is the most affected and the left side is most 
frequently involved. 

There may be small or large, single or multiple patches 
of induration, or there may be a diffuse fibroid development. 
The loss of contractility of a portion of the wall through 
the development of a fibroid area may result in a cardiac 
aneurism. The favorite seat for these pbuches is the apex of 
the left ventricle and the upper portion of the interventricular 
septum. Rupture of the heart from this cause is very rare. 

Syphilitic myocarditis occurs as grayish nodules or gum- 
mata, or as localized fibrosis, the latter not differing essentially 
from fibrous induration from other causes. General infarction 
may occur from the rupture of softened gummata into the 
heart cavities (Oppolzer). 

More or less degeneration of the muscle fibre occurs in 
the region contiguous to areas of fibrosis, and the integrity of 
the heart is profoundly affected. 

Clinical history. — The clinical history of myocarditis 
is unimportant. Neither the acute or chronic forms exhibit 
any history of value. A series of embolic accidents may, in 
the absence of endocarditis, be indicative of cardiac aneurism 
resulting from a patch of induration. 

Pyaemic manifestations in connection with recently devel- 
oped cardiac symptoms may indicate acute localized myocar- 
ditis (abscess). 

Continuous high temperature in connection with any of 
the infectious diseases or with rheumatism may point toward 
acute diffuse myocarditis, where rapid loss of heart power oc- 
curs accompanied by dilation of the heart. 

Chronic diffuse myocarditis presents the clinical history 
simply of ataxia of the heart common to other cardiopathies. 
Symptoms and diagnosis. — Acute circumscribed myo- 
carditis has no characteristic symptoms and cannot be diag- 
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nosed with certainty, itapidly developed cardiac weakness, 
oppression, faintness, rigors, delirium, sudden appearance of a 
cardiac murmur, or sudden paralysis of the heart in connec- 
tion with some infectious process, niay indicate the nature of 
the trouble. Riihle says that the symptoms may be those of 
acute poisoning or of internal haemorrhage. 

Chronic circumjicribed myocarditis can only be diagnosed 
when it results in thinning or pouching of the cardiac wall and 
the resultant aneurism is so situated as to be outlined by per- 
cussion or palpation. The changes that occur in the rhythm 
of the heart's action and in the nature of its sounds are of lit- 
tle diagnostic value as they cannot be distinguished from those 
which occur from degeneration of the muscle. 

I think the statement that degeneration is less liable to 
exhibit cardiac enlargement than is aneurism (M. P. Jacobi) 
is misleading. It is very rare for true cardiac aneurism to 
exhibit sufficient cardiac enlargement to enable a diagnosis to 
be made intra vilam. 

Acute diifuse myocarditis is rarely recognized during life. 
The rarity of its occurrence, together with symptoms of a 
character common to other cardiac diseases, explain this. A 
rapid, feeble, compressible, irregular pulse, appearing suddenly 
during the course of some affection which myocarditis is liable 
to complicate, is the most important symptom. There may be 
dyspncea and cyanosis, restlessness and anxiety, or delirium. 
The heart at first labors violently and the sounds are short 
and sharp; later the cardiac action is weak and the sounds are 
feeble and indistinct. 

There are no special physical signs. Dilatation of the 
heart is generally present to some extent but cannot be readily 
determined. 

Chronic diffuse myocarditis is the most common variety 
of myocarditis, and from a clinical standpoint the most im- 
portant, for, while the diagnosis is very difficult, it may be 
recognized early enough to render treatment of some avail. 
Riihle states that the clinical picture is that of a non-compen- 
sated valvular lesion, while Fraentzel says his cases have all 
exhibited failure of the lesser circulation as the first symptoms. 

Exhaustion on exertion or excitement accompanied by 
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palpitation and praecordial pain are prominent symptoms. 
These attacks are, at first, quite transient, but later may be- 
come frequent and prolonged. They are likely to occur at 
night, especially attacks of cardiac asthma which resemble a 
true asthmatic paroxysm. The patient, however, will be much 
quieter than with an attack of bronchial asthma as the slightest 
movement increases his distress. The blood pressure during 
these attacks is high and in many instances the attacks are due 
to vascular contraction through excitement of the vaso-motor 
system. Transient pulmonary congestion and oedema may be 
present, but they are the result rather than the cause of the 
condition leading to the paroxysm. 

The proecordial pain is irregular and of varying severity. 
The onset of the pain is not sudden and it may be merely a 
sensation of distress. The pain resembles the so-called pseudo- 
angina, or the angina sine dolore. 

There may or may not be perceptible enlargement of the 
heart. The apex beat is weak and diflfused. The pulse is 
rapid and irregular in both force and frequency. According 
to Rigal the pulse is regular, but in my experience, a rapid, 
irregular pulse which changes pace frequently without ap- 
parent cause, is one of the most characteristic features of this 
disease. 

The heart rate may become so rapid as to constitute a 
delirium cordis (Riil'ile). Again, the pulse may be regular 
and of normal rate or even a condition of bradycardia may be 
present. 

The character and quality of the heart sounds in chronic 
mvocarditis are characteristic. The second sound is weak 
compared with the bulk or volume of the first sound, whereas 
in most other conditions of cardiac weakness the second sound 
is relatively louder than the normal. The variation in quality^ 
of the cardiac sounds is also characteristic. A few tones will 
be loud and snappy while the following sounds will be wealc 
and indistinct, — a scarcelv audible tic-tac. These sudden vari- 
at ions in the rhythm and character of the cardiac sounds are 
more marked in chronic diffuse mvocarditis than in anv other 
contlition involviui:: dynamical failure of the heart. 

Those symptoms appearing in c<^nnection with vascular 
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sclerosis or chronic nephritis, — conditions in which we may 
expect those concomitant changes in the arteries or myocar- 
dium which are the initial process leading to the diffuse myo- 
carditis, are strongly characteristic of the latter affection. 
Later on we have passive congestions and dropsy from gen- 
eral failure of the circulation. These symptoms differ in no 
way from the same manifestations of cardiac failure from 
other causes. 

The following history illustrates a case of chronic dif- 
fuse myocarditis : 

Man aged forty-six, single, moderate drinker, had two or 
three attacks of rheumatism during the last ten years. Never 
confined to bed. Syphilitic history (?) Had severe attack 
of mountain fever one year ago. Subsequently suffered from 
praecordial pain, dyspnoea and insomnia; at times anorexia and 
vomiting. The dyspnoea and praecordial distress became more 
constant. At time of coming under observation was confined 
to house. CEdema of extremities, congestion of liver. Suf- 
fered much from gastric derangement. Pulse irregular, from 
lOO to 130; heart sounds vary much; second sound weak, first 
sound muffled and indistinct. Variation in rate of pulse sud- 
den and frequent.. The heart was enlarged from hypertrophic 
dilatation of left ventricle. Slight aortic stenotic murmur. The 
arteries were sclerotic and tension high. Improved under 
treatment for short time. Heart became more dilated and 
death occurred nine months after coming under observation. 

Autopsy showed chronic endocarditis with aortic local- 
ization, hypertrophy and dilation of both sides, sclerosis of 
coronary and systemic arteries, chronic diffuse myocarditis 
with fatty degeneration of fibres of heart muscle. The left 
kidney very small and firmly contracted. Right kidney slightly 
larger than normal and. beyond slight parenchymatous 
changes, was healthy. 

The clinical diagnosis of myocarditis is difficult and rests 
mainly on exclusion of other causes than myocarditis for the 
abnormal condition of the heart. It is most apt to be con- 
founded with the earlier stages of degeneration of the heart 
muscle. 
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In degeneration of anaemic origin and in fatty infiltration 
the aetiological relations will aid the diagnosis. In the toxic 
degenerations, such as occur with parenchymatous nephritis, 
enlargement of the heart is more pronounced, for while slight 
hypertrophic enlargement is frequent in chronic myocarditis, 
it is never so prominent a diagnostic feature as the h)T)er- 
trophic dilatation which is so conspicuous in many cases of 
parenchymatous nephritis. 

The duration of myocarditis is variable. The acute form 
may last but a few days or weeks. The chronic form 
is of such insidious advent that its limitations are difficult 
to fix. The cases are usually well advanced before coming 
under observation, and their clinical history ranges from three 
or four months or two or three vears. 

Treatment. — The treatment of acute myocarditis is 
largely embodied in the management of the condition with 
which it is associated. Its occurrence brings a demand for 
stimulation and support to the heart. This must be active, as 
the demand is urgent and sudden. This indication is best met 
by alcohol, strychnia and ammonia. 

When, in any condition with which acute myocarditis is 
likely to occur, we find the pulse becoming weaker, faster and 
irregular; the patient anxious and restless, we cannot wait 
for the action of digitalis. Moreover, digitalis is of question- 
able utility in these cases. Nitro-glycerine is not suitable and 
is dangerous. We must therefore rely on the remedies men- 
tioned. Half-ounce to one ounce doses of whiskey containing 
one twentieth of a grain of strychnia may be given every two 
to four hours. Strychnia if used at all must be used in large 
doses for its stimulant effect. 

One-half to one dram doses of the aromatic spirits of am- 
monia, or two to three dram doses of the liquor of the acetate 
of ammonia, may be used in place of, or in connection with, 
the alcohol. 

Opium may be used very carefully to quiet the patient in 
case of great restlessness, as 'the disturbance incident to a 
delirious condition may be more dangerous than the amount 
of opium necessary to quiet the patient. 

The patient must not be allowed to make a movement 
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that can be obviated, as the shghtest exertion may cause syn- 
cope. • 

Chronic myocardilis must be treated, first, with special 
reference to its etiological relations; second, with regard to 
the condition of the systemic arteries and blood pressure; 
third, with regard to the propulsive power of the heart itself. 
The main object is lo improve nutrition and maintain elimina- 
tion. If these processes are below normal then degeneration 
of the heart muscle fibres will progress rapidly and asystolism 
will soon develop, The elimination should be as closely 
studied as in nephritis, whether the latter condition be associ- 
ated with the case or not. 

If rheumatism or syphilis be the etiological factor in the 
case, such relations to the disease should be kept in mind even 
though all manifestations of the basic conditions have vanished. 
If general sclerosis of the vessels be present then the continu- 
ous administration of vaso dilators is necessary, for very slight 
increase in intra-ventricular pressure will produce dilatation in 
a heart weakened by myocardial sclerosis. For tills purpose 
nitrite of sodium (two or three grain doses), nitro-glycerine 
(one two-hundredth grain), or opium (two to five drops of 
the deodorized tincture), may be given three times daily. As 
lo the heart itself, we must remember the great probability of 
imperfect coronary circulation, hence we give sodium iodide 
( five to seven grain doses) for its dilating action on the smaller 
arteries. Strychnia (one-thirtieth grain doses) should also 
be given. These drugs are suitable for all stages of the disease 
and should be continued for months, Digitalis is not well 
borne as a rule, but the weak, irregular heart, with precordial 
pain is often much improved by strophanthus. Seven to ten 
drop doses of the tincture in aqua lauro-cerasi. combined with 
the doses of strychnia and iodide of sodium before mentioned, 
makes an efficient combination for these cases. 

CARDIAC DEGENERATION. 

Under the generic term defeneration, we include fatty 
infiltration, fatty degeneration (fatty metamorphosis), and 
granular degeneration (parenchymatous degeneration). 
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While these morbid processes are essentially different, suffi- 
cient warrant is found for such a combined classification in 
the pathological fact of the inter-dependence of these pro- 
cesses and their mutual clinical association. 

Etiology. — Fatty infiltration occurs in connection with 
a general increase of bodily fat resulting from disturbance of 
^the proper relations existing between food supply and oxida- 
tion. The factors in the production of this state are the exces- 
sive ingestion of hydrocarbons and lack of proper exercise 
with imperfect elimination. Fatty infiltration may occur sec- 
ondary to fatty degeneration of the muscle fibre. 

Fatty degeneration of the heart may be diffuse or circum- 
scribed; it results from diminished blood supply, changes in 
blood quality from high temperature or poisons, and is part of 
the change incident to the decay of senility. 

Fatty degeneration may be associated with all varieties 
of cardiac lesions as a result of the various ways in which they 
interfere with the nutrition of the heart muscle. Localized 
fatty degeneration results from the various forms of coronary 
obstruction, peri and endocarditis, and in all instances where 
there is local interference with nutrition. It mav be second- 
ary to fatty infiltration and to the perivascular scleroses, both 
arterial and venous, which result from aortic and mitral lesions 
(Ranti), in which connection it marks the beginning of actual 
loss of compensation. Diffuse fatty degeneration occurs from 
chlorosis. i)ernicious anrcmia, tuberculosis, phosphorus and 
arsenic poisoning, and in all instances where the quality and 
quantity of the blood supplied the heart as a whole, is defective. 

Granular degeneration, (parenchymatous degeneration). 
This form of degeneration is due to toxicity of the blood which 
may or may not be attended with high temperature. It occurs 
in the acute diseases and is frequently the initial step in the 
process which results in fatty degeneration. 

Granular degeneration of the heart occurs from the auto- 
intoxications resulting from nephritic and intestinal toxaemia. 
Parenchymatous nei)hritis is particularly liable to be associated 
with this form of cardiac degeneration. Senator expressed 
this view indefinitely when he said that the hypertrophy of 
parenchymatous nephritis was eccentric, implying a concomi- 
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tanl degeneration of the muscle. The nature of the poisons 
resulting from renal insufficiency are very complex, and the 
associated cardiac lesions are correspondingly varied. The 
manner of development, however, of that cardiopathic state 
so frequently found associated with parenchymatous nephritis, 
indicates a muscular weakness which can oniy be explained by 
the effect on the heart muscle of toxic substances. . 

Morbid anatomy. — Fatty infiltration is characterized by 
a more or less regular deposit of fat between the fibres of the 
heart muscle. Normally there is some fat beneath the visceral 
layer of the pericardium. It is usually found along the grooves 
between the auricles and ventricles. The fat may increase so 
as to completely cover the right \*entric!e. The left ventricle 
is seldom or never completely covered. The fat collects along 
the vessels and between the muscular fibres. It is more plenti- 
ful in the outer wall than towards the endocardium. In 
moderate infiltration there are irregular collections of fat, while 
in advanced cases, the whole ventricular wall may have the 
appearance of a fatty layer, the muscular tissue being discern- 
ible only hy the microscope. 

The presence of fat between the muscular fibres interferes 
with nutrition and results in fatty degeneration of the fibres. 

Fatty degeneration. — This form of degeneration is due to 
a metamorphosis of the protoplasm of the ceJls, and is, in a 
measure, a perversion of the normal physiological processes 
of cell life. The protoplasm of the cells is changed into 
molecular fat showing as minute granules, first in the proto- 
plasm then in the nucleus. 

This form of degeneration is met with in the heart more 
frequently than in other organs. It is associated, to a greater 
or less degree, with the advanced stages of nearly all cardiac 
lesions. It may terminate in absorption, caseation, calcification 
or softening. The advanced stages are only met with in local- 
ized forms of the disease. 

The heart muscle is soft, pale and friable. The fibres 
lose their striation and contain granules of fat. According to 
Walsh the ventricles commonly suffer alike. Other authori- 
ties say that the left is most often affected, then the right vent- 
ricle, right auricle and left auricle in rotation. Loomis states 
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that the auricles are affected alike. Hasenfeld and Von Feny- 
vessy find, experimentally, that fatty degeneration does not 
disable the heart muscle which responds as well as the normal 
heart. In degeneration of the heart by phosphorus poison- 
ing loss of compensation is manifest only shortly before death. 
The failure of the heart is probably largely due to vaso-motor 
weakness. The diagnosis must therefore be difficult, and the 
fatty degeneration may be the result rather than the cause of 
the failure. 

The heart is usually enlarged, though this is apt to be 
due principally to some associated lesion. When diffuse fatty 
degeneration occurs alone there is frequently a moderate sim- 
ple dilatation of the heart. 

In association with, and allied to, fatty degeneration we 
may have brown atrophy of the heart, in which there is atrophy 
of the muscle fibres with the formation of granules of pigment. 
It occurs in general marasmus, in senile conditions and occa- 
sionally with hypertrophy. It has no clinical significance. 

Granular degeneration. — In granular degeneration the 
cells become swollen and their protoplasm granular. The 
nuclei and striation of the fibres are lost. The heart tissue 
is opaque, pale and soft. These changes eventuate in fatty 
degeneration. In the heart they occur in connection with other 
changes which together result in considerable enlargement 
of the organ. This may be mainly or entirely dilatation, as 
in post-typhoid, diffuse, granular degeneration. Again, in 
parenchymatous nephritis immense hypertrophic dilatation 
may develop in connection with the mixed forms of granular, 
fatty and interstitial changes which result from the auto-intox- 
ication due to imperfect oxidation and elimination. 

Clinical history. — The clinical historv of the various 
degenerations of the heart is mainly that of more or less sud- 
den loss of heart power, associated with those symptoms of 
disturbance of other organs which result from, and sustain 
the same ^etiological relation to, the primary cause, as the 
heart lesion. 

In fatty infiltration there is a history of gradual increasing 
shortness of breath, and a sense of oppression in the chest. 
Drowsiness is often a prominent symptom; the patient will go 
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to sleep at all times, while silting in a chair, and wake up sud- 
denly without having been aroused, not realizing that he has 
been momentarily asleep. Fatty infiltration is seldom found 
before thirty years of age, and most often after fifty. It oc- 
curs in persons who exhibit the results of excessive and im- 
proper diet. 

Fatty degeneration occurs in persons who are ]K)orly 
nourished. In association with anemia it occurs more often 
in women than in men. and in early life. The so-called idio- 
pathic form is a disease of advanced life; it occurs most often 
in men and is usually associated with disease of the coronary 
arteries. Fatty degeneration is a process so intimately asso- 
ciated with other cardiac lesions that the only fonn having a 
specific clinical history is that occurring with anxmia or the 
infections diseases. Here the sudden development of heart 
failure in a profomidly anemic state, or during or immediately 
after the height of an infectious process, is indicative of fatty 
degeneration. 

Granular degeneration. — In diseases attended with high 
temperature and systemic poisoning, signs of commencing 
heart failure may indicate granular degeneration. This con- 
dition may he recovered from before passing into a state of 
fatty degeneration. In parenchymatous nephritis the sub- 
jective signs of cardiac incompetency occurring within a short 
time (one to four months) of the probable onset of the kidney 
lesion, belong to the clinical history of this form of degenera- 
tion, 

The occurrence of sudden death from degeneration of the 
heart is. in my experience, comparatively infrequent. Quain 
states that in fatty heart it is the most frequent mode of death. 

Symptoms and diagnosis. — The symptoms of cardiac 
degeneration will vary with the aetiological associations. The 
one cardinal symptom is loss of dynamic power with or without 
cardiac enlargement, which, by exclusion is found to be due to 
muscular degeneration. 

Fatty infiltration has no characteristic symptoms. There 
will be gradually increasing dyspnoea, slight cough, poor pe- 
ripheral circulation, disinclination for mental or physical work, 
imperfect digestion and elimination and occasionally dizziness 
or a tendency to syncope. 
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The pulse is feeble, very compressible and is usually regu- 
lar when the patient is at rest, but becomes rapid and possibly 
irregular also, on slight exertion. Later when degeneration 
of the muscle fibres is added to the infiltration, the pulse be- 
comes more irregular and faster. 

There may be slight enlargement of the heart, passive 
congestion of the base of the lungs, slight oedema of the limbs 
and the usual signs of failure of the left ventricle. The heart 
becomes considerably enlarged; the apex beat is diffused and 
indistinct and is displaced relatively more to the left than 
downward. 

Both heart sounds are weak, the second being relatively 
louder than the first. The physical signs are essentially those 
of moderate cardiac dilatation, and the differentiation from 
dilatation due to other causes is largely one of exclusion. The 
area of cardiac dullness, and the disturbance of action, is greater 
in dilatation from degeneration than in dilatation from other 
causes. 

Cheyne-Stokes respiration may or may not be present. 
It has been considered characteristic of fatty degeneration of 
the heart, but may occur in the asystolic period of any cardiac 
lesion. 

The following history is from a case of fatty infiltration : 

Man aged 58. Height five feet, seven inches, weight 212 
pounds. Gradual increasing dyspnoea for a year. Tendency 
to go to sleep while sitting in chair at his desk. Mental effort 
difficult, memory clear. Indigestion. Bowels constipated. 
Heart slightly enlarged, apex under sixth rib in mammillary 
line, impulse diffuse and weak. Sounds indistinct, second 
louder than first. Pulse, sitting, 86; standing, 94; after slight 
exertion, 120; varies in force, not in rhythm. Slight passive 
congestion at base of left lung. 

Improved under treatment, went back to business. 

One year later relapse from overwork. Extensive dila- 
tation. Death in two months. 

Autopsy showed dilated heart covered with extensive 
layer of fat. The right ventricular wall appeared entirely 
faUy, its muscular fibres showed fatty degeneration under the 
microscope. 



CARDIAC DEGENERATION. 43 

Fatty degeneration is so directly associated with the period 
of failure of the heart muscle of nearly all cardiopathies, that 
it is difficult to individualize its symptoms. 

In elderly people who have developed arterial degenera- 
tion, and in whom the coronary circulation and nutrition is 
gradually but surely diminishing, there will be general failure 
of nutrition as shown by the cold skin, which is yellow and 
dry, and the presence of the arcvis senilis. The slow peripheral 
circulation, irritable temper, failing memory, rapid, irregular 
pulse, tendency to sudden dyspnoea with slight cough after 
exertion, or even without, indicate progressive degeneration 
of the muscle. The pulse is quick, and hard, if there be much 
arterial degeneration. It is irregular in force and rhythm. 
It may resemble the pulse of chronic diffuse myocarditis. 

The heart is usually enlarged from combined hypertrophy 
and dilatation. The apex impulse is diffuse and may be in the 
sixth interspace. When the degeneration is advanced the 
heart's impulse is weak and the apex difficult to locate. 

In diffuse degeneration occurring with anaemia or the 
acute diseases there is rapid development of failure of the cir- 
culation with its attendant subjective signs, accompanied by 
rapid dilatation of the heart, as illustrated by the following 
history : 

Woman, aged 41; sick eight months with pernicious 
anaemia. Treated with iron, arsenic and bone marrow with- 
out result. Blood count showed the red blood cells to be about 
two million per cubic millimetre and the oligochromaemia has 
averaged proportionally about the same as the oligocythaemia. 

During the first month of her hospital life the pulse rate 
was from 95 to 100 per minute and regular. The heart was 
not enlarged when she entered the hospital. She gradually 
grew worse, pulse slowly rose to 140 per minute. Heart 
gradually dilated till left line of dullness was one-half inch 
farther to the left. Gastric disturbance, marked insomnia, 
dropsy of legs, failure of kidney action. Death. Autopsy 
showed fatty degeneration of heart muscle, dilatation of left 
and right ventricles. 
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Granular degeneration, as an initial process ending in fatty 
degeneration in acute diseases, may be suspected in case symp- 
toms of failure of the heart in such connections are recovered 
from. Its chief clinical interest lies in its occurrence in con- 
nection with parenchymatous nephritis. 

Along with the subjective signs of cardiac failure there 
is progressive enlargement of the heart, which is due to com- 
bined hypertrophy and dilatation. A very considerable en- 
largement of the organ may be attained in from one to four 
months. 

Dilatation resulting from dynamical failure secondary to 
hypertrophy could not develop in so short a time, hence we 
have coincident dilation and hypertrophy which are concomi- 
tant with the kidney lesion. 

The patient will suffer from cedema, passive congestion 
of the lungs and liver, cough, great dyspncea, gastric distress, 
dizziness and faintness. The pulse, weak, soft and com- 
pressible, is usually regular, but may be irregular, and is aot in 
proportion to the laboring action of the heart. 

The heart may Ije much enlarged; its action is tumultuous. 
The apex beat is displaced outward and downward, its impulse 
is diffused and heaving in character. We do not get the direct, 
forcible, apex impulse of hypertrophy, such as is obtained with 
other forms of nephritis, but rather the diffused motion and in- 
distinct apex beat of the hyposystolic period of advanced 
cardiopathies. We have here a patient exhibiting this form 
of cardiac disea-se wha has been under treatment in the clinic 
for two months : 



Girl i6 years old. Five months ago had scarletina; while 
convalescing developed acute nephritis; apparently recovered 
but did not regain strength. Developed shortness of breath, 
cough and cedema of the legs. Treated without relief. Ap- 
peared in clinic two months ago. At that time she suffered 
severely from dyspncea and cough, could not walk across the 
room without great difficulty. Her lips and fingers were 
cyanosed. She could not lie down. There was extensive 
dropsy of the legs with passive congestion of the lungs and 
liver. Her pulse rate was 100-115 P^i" minute. The heart's 
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action was tumultuous and disturbing. There was a widely 
diffused area of cardiac motion. The apex was in the seventh 
interspace, one inch and a half outside of the maniniillary line. 
The transverse cardiac dullness reached from one-half inch 
to the right of the right edge of the sternum, to one-half inch 
to the left of the left mammillary line, on the leve! nf the 
fourth rib. 

The first heart sound was muffled, the second sound inten- 
sified, particularly over the aortic valves. She was passing 
fifteen ounces of urine daily, which contained albumen and 
casts. She has improved so that now she can lie down com- 
fortably, sleeps well, eats well, coughs but little, walks at a 
moderate pace without disturbance. The cedema has entirely 
disappeared, also the passive congestions. The heart has 
diminished one inch in its transverse measure, and though, as 
you see, there is still an exaggerated area of cardiac motion, 
she is not conscious of the heart's action when she is quiet. 



Tre.\tment. — The treatment of degeneration of the 
heart embodies those principles which are applicable to the 
hyposystolic period of all cardiopathies. 

In fatty infiltration, if tlie integrity of the muscle is fair 
and degeneration has probably not set in, we should give 
special attention to diet and exercise. 

The carbohydrates should be restricted and the patient 
kept largely on animal food. Specific directions should be 
given as to the amount, as we!I as kind, of food to be taken. 

The meats should be taken regularly and the same amount 
of food at each meal; not over ten ounces of fluid allowed with 
the meal. Mineral waters should be given between meals, to 
promote elimination. Exercise must be carefully graded to 
suit the condition of the heart. Walking, light exercise, 
calisthenics of any kind which do not increase the blood pressure 
too suddenly, will answer. Thyroid extract has lately l>een 
recommended for fatty infiltration in connection with general 
obesity. It is probably of value, but its definite contra-indica- 
tions are not yet fully understood. 

In more advanced cases where the muscle fibres of the 
heart are weakened from insufficient nutrition and we have a 
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mixed infiltration and degeneration, we must keep the dynamic 
condition of the muscle in mind. Here exercise may do harm, 
for the increased blood pressure will favor dilatation. We have 
the same condition in the fatty degeneration of senility and the 
treatment is the same. 

All active exercise must be avoided. This is governed 
by the pulse; if the pulse becomes rapid or irregular, or there 
is dyspncca, then the exercise is harmful. 

Passive movements and very light resistance movements 
may be of service when performed with care, but they are apt 
to do harm and are not of the same utility as in degeneration 
secondarv to valvular lesions. 

Nutritious diet is important. Iron, arsenic and strychnia 
are the tonics to employ. The latter is of special value; it 
should be given in one-twentieth grain doses thrice daily and 
continued indefinitely. A degenerated heart muscle will prob- 
ablv never overcome the necessitv ft^r strvchnia. 

Arsenic is of particular value in cardiac degeneration. 
Alcohol is not admissible in anv form. 

Digitalis must be used very carefully, if at all. In begin- 
ning asystolism with serious dropsy and passive congestions, 
the careful use of digitalis may be followed by good results. 
A good infusii^n from the English leaf is the l^st and safest 
preparation to use. 

Acute degeneratii»n occurring from (>ernicious anaemia, 
the infectious diseases ov poisoning, is not susceptible of much 
treatment. BeyiMul absolute rest ami the energetic use of 
strvchnia. not much can be done. 

in granular degeneration of the heart associated with 
nephritis, eliniinativm and nutritiiMi are important. The car- 
diac CMulition is due to ti^\:vmia from kidney incompetence. 
If the daily iHTceiUago of urea eliminated is less than that con- 
verted frvMU the foovl. then the canliac degeneration will be pro- 
gressive. 

The nitrogeni/ed IvhhIs nuist therefore be restricteil. the 
liver and intestinal secretiiMis stimulateil. milk diet given, with 
fniits and non-starchv vegetables. 

It is surprising how much lH»tter the functions of the 
heart are carried on in those oases when occasivMial stimulation 
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is given the liver and bowels. A good combination for this 
purpose is a pill composed of three grains of mass hydrarg, 
one-half grain of euonymin, one-quarter grain of extract of 
nux vomica, and one and one-half grains of the compound 
extract of colocynth. 

Iron and strychnia are the best heart tonics for these cases. 
Arsenic is not well borne as a rule. 

The best form of iron is the mistura ferri et ammonii 
acetatis. The tasteless tincture of iron is also well borne. 

The kidney lesion will require the use of such remedies as 
the diuretic salts of potash, strontium lactate, fluid extract of 
juniper, or Trosseau's diuretic wine. 

Bouchard objects to potash as being actively concerned in 
the production of uraemic intoxication. We acknowledge that 
between its beneficial effect in promoting diuresis and its direful 
effect if not eliminated, there may be a therapeutic conundrum. 

When dropsy and passive congestion are the features of 
the case special stimulation of the kidneys will be necessary, 
with such remedies as diuretin or calomel. 

It is useless, however, to give these remedies with a very 
low blood pressure. The heart must first be stimulated and the 
blood pushed through the kidneys before these remedies can 
act. 

digitalis should therefore be given for three or four days 
previous to using special stimulation to the kidneys. The 
infusion is the best preparation to use. Tablespoonful doses 
may be given every four to six hours. To each dose may be 
added ten grains of acetate of potash, and two to five drops of 
deodorized tincture of opium as a vaso-dilator. 

Trosseau's wine is a very efficient combination for occa- 
sional use when the urine falls below twenty-six or twenty- 
eight ounces per diem, and moderate combined stimulation of 
the heart and kidney is required. 

Diuretin and calomel cannot be depended on in these 
cases as they can in the dropsies due to the passive congestion 
of the kidneys incident to valvular lesions, but they are always 
of more or less service. 

I recently saw a man in consultation who was extremely 
dropsical from parenchymatous nephritis and toxic degenera- 
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tion of the heart with marked hypertrophy and dilatation. 
After stimulation of the heart with digitalis the exhibition of 
diuretin and calomel produced such rapid elimination of water 
that the man went into a condition of collapse, with a pulse of 
one hundred and sixty, and was only revived by the introduc- 
tion into his circulation of sufficient normal salt solution to 
restore the blood pressure. 

Diuretin should be given in fifteen grain doses every four 
hours until eight doses have been given, and then stopped. 

Calomel should be given in three grain doses three times 
a day for two days only, the bowels being kept quiet by five 
drops of deodorized tincture of opium exhibited half an hour 
after each dose of calomel. 

When much degeneration of the heart has occurred we 
cannot hope for more than temporary relief, particularly owing 
to the fact that the cause — the kidney lesion, is progressive. 



CHAPTER III. 



ACUTE ENDOCARDITIS. 



Inflammation of the endocardium may be acute or chronic. 
The jetiology of these fonus is largely identical, while clinically 
and pathologically they present marked individual features. 
In most cases of chronic endocarditis the tissue changes are 
but the advanced stages of an acute process, yet there may 
never have been any acute symptoms manifested. 

Acute endocarditis may be infectious or non-infectious in 
nature. See has claimed that endocarditis is always of bac- 
terial origin. Many varieties of organisms have been demon- 
strated in the products of endocardial inflammation. Still, in 
many cases infection cannot be demonstrated. Endocarditis 
occurring during intra-uterine life, is found almost altogether 
in the right side of the heart (Orth claims that, as a primary 
affection, it is efjually common on both sides in fcetal life), and 
is a frec|uent cause of congenital lesions of the orifices of the 
right heart, defects of the auricular or ventricular septa or of 
cardiac malformations. 

After birth endocarditis is rare in the right heart. 

Acute, non-infectious endocarditis is sometimes called 
exudative endocarditis. Acute, infectious endocarditis is 
called ulcerative, or malignant (Osier). 

.'Etiology. — Acute rheumatism is the most frequent 
cause of endocarditis. According to Bamberger twenty per 
cent, of the cases of acute rheumatism are complicated by 
endocarditis, while Bellevue Hospital Reports show that it 
occurred in over thirty-three per cent, of their cases, 
Nephritis is a frerjuent cause of endocarditis. The essential 
fevers, the exanthemata, diphtheria, syphilis and any disease 
in which there is an altered or toxic condition of the blood, 
may cause endocarditis. Wunderlich places measles next to 
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rheumatism as a cause of endocarditis. The disease may also 
be of traumatic origin (Bamberger). 

Infectious endocarditis occurs secondary to scarletina, 
diphtheria, measles, pyaemia, puerperal fever, croupous pneu- 
monia or to any septic process, wherever located. Gonorrhoea 
may cause acute infection of the endocardium, and the 
gonococcus has been repeatedly demonstrated in the inflamed 
endocardium of verrucose endocarditis secondary to gonorrhoea 
(His, Leydon, Dauber and Borst, Stengle and others). 

Almost all varieties of infectious organisms have been 
found in infectious endocarditis. Austin has identified the 
influenza bacillus in three cases of recent endocarditis. A 
new organism — micrococcus zymogenes — has been discovered 
by McCallum and Hastings in a case of endocarditis. Some 
observers regard some lesion of the endocardium previous to 
the invasion of organisms as necessary to the development of 
infectious endocarditis. This is probably true in the milder 
degrees of infection, for we are beginning to learn that infec- 
tious endocarditis is of more frequent occurrrence and variable 
intensity than was formerly supposed. While a large per- 
centage of the cases of infectious endocarditis already reported 
show lesions of the endocardium previous to the infection, 
such lesion is not a prerequisite to the development of the 
most malignant type of the disease. 

Frantzel states that malignant endocarditis may be acute, 
subacute or chronic. The valves of the right heart, and 
especially the pulmonic valves, are not so frequently affected 
as in other forms of endocarditis, and that the ventricular 
portion of the endocardium is relatively more often affected 
than in other forms of endocarditis. 

Because of the association of malignant endocarditis with 
puerperal fever it is particularly liable to occur in women. 
Infectious endocarditis may occur secondary to typhoid fever 
(Shattuck), or to la grippe (Huchard, Oulmont, Barbier). 

The occurrence of endocarditis by the direct extension 
of inflammations of the lung, pleura, pericardium or myo- 
cardium is very doubtful. 

Morbid anatomy. — Endocarditis is usually limited to 
the region of the valves and orifices of the heart. Occasion- 
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ally it may extend to the adjacent portions of the cardiac walls. 
The portions of the valves most often affected are those which 
are most exposed to friction, i. e., the convex surface of the 
aortic valves, and the auricular surface of the mitral valves. 

At the aortic valves the inflammation commences along 
the band of tissue stretching from the corpus arantii to the 
attached border of the valve. At the mitral valve the inflam- 
mation begins on a line stretching across the surface of the 
valves at a short distance from the insertion of the chordae 
tendineae. 

Vegetations attached to the valves may produce inflam- 
mation of the mural endocardium by friction against it, but 
infection from the valvular lesion is probably the most frequent 
cause. 

In acute endocarditis the deeper layers of the endocardium 
become infiltrated with new cells, the inter-cellular substance 
is softened or destroyed. The new tissue pushes up the 
endocardial layer and forms granulations or vegetations 
(papillary endocarditis). These granulations may lose their 
endothelium and induce a thrombotic deposit of fibrinous 
coagula. 

If the sub-endothelial cell infiltration is very rapid and 
intense, the new tissue may become necrosed with loss of 
substance (ulcerative endocarditis). These ulcerations may 
extend to and involve the cardiac substance. If the cell 
accumulation is sufficiently rapid, small accumulations of pus 
may form in the deeper layers of the endocardium (endocardial 
abscess). 

The term mycosis endocardii has been applied to ulcerative 
endocarditis because of the various bacteria and micrococci 
which may be present. 

Ulceration may cause destruction of the substance of a 
valve leaflet and result in its perforation. Laceration or 
aneurism of the weakened valves may result from pressure. 

Embolic processes, infectious or otherwise, may result 
especially in infectious endocarditis. These emboli vary 
greatly in size and effect. Ischa^mia and gangrene of the 
lungs may result from embolic infarction; hemiplegia and 
secondary softening of the brain if the emboli are large, if 
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small, softening with evidence of obstructed circulation. In- 
farctions and suppurations in the liver, spleen and kidneys 
may occur. Capillary embolism may occur in different organs 
at the same time. Capillary embolism in the skin causes 
numerous ecchymotic spots and may result in cellulitis. 

Malignant endocarditis is especially liable to attack hearts 
which are the subject of chronic endocarditis. 

Severe forms of endocarditis are likely to be accompanied 
by more or less myocarditis, the combined effect bemg to 
greatly weaken the heart muscle, embarass its action and in- 
crease the liability to dilatation. 

When the inflammatory process is moderately intense the 
new tissue becomes partially organized and may undergo fatty 
or calcareous degeneration with resultant thickening, shrinking 
and rigidity of the valves, the cusps of which may be adherent 
to each other or to the walls of the heart. 

Extensive vegetations and papillary growths may form 
from continued development of the new tissue. 

Clinical history. — The clinical history of acute endo- 
carditis will vary with the nature of its cause. There is, per- 
haps, no affection of the heart in which the subjective signs 
may be more indefinite than in the moderately severe forms of 
acute endocarditis, either infectious or non-infectious. If the 
heart muscle is not affected there may not be a single rational 
symptom which can be excluded from those due to the affection 
with which the endocarditis may be associated. 

When endocarditis occurs in connection with rheumatism 
or nephritis we may have a rise of temperature of one or two 
degrees, accompanied by a sense of constriction about the chest 
and discomfort about the praecordium. The patient complains 
of dyspnoea, and palpitation which is not appreciable by palpa- 
tion, and lies somewhat inclined toward the left side. 

The pulse may or may not be increased in rapidity with 
the onset of the endocarditis; it usually is rapid in children, in 
whom there may be restlessness, anxiety or delirium. Pain is 
not usually complained of, though there may be ill-defined pain 
in the prsecordium. 

In severe cases, with considerable involvement of the heart 
muscle, there may be distressing dyspnoea, palpitation with a 
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pulse not at all in proportion to the action of tlie iieart, and a 
lemperaliire of over 103^ F, 

Again, in acute rheumatism we may, while making daily 
examinations of the heart, observe the physical signs of endo- 
carditis develop, while at the same time there may not be 
present a single rational sign that would call our atteniiun to 
the heart. 

Ill malignant endocarditis the patient is more critically 
ill. There are erratic and frequent chills and an irregular 
temijerature. The general condition may resemble closely 
that of typhoid fever or acute miliary tuberculosis. 

The occurrence of infectious emboli is strongly suggestive 
of ulcerative endocarditis. Embolism occurs more frequently 
in infectious than in non-infectious endocarditis, and is most 
apt to affect ihe spleen, A typhoid state may be present in 
severe cases of malignant endocarditis which, with jaundice, 
chills and irregular fever, reaching possibly 105 or 106° F., 
may simulate the icteric form of malarial fever. 

There may be suppression of urine with delirium and 
coma. This type of disease may be associated with pneumonia. 

With mptnre of a valve there may occur sudden dyspnoea 
and cyanosis, with symptoms of multiple embolism. 

In some instances the acute form of malignant endocarditis 
may pass into a sub-acute or chronic form (Fraentzel). Here 
there will be more or less general improvement with an irregu- 
lar, slight elevation of temperature, frequent irregular chills 
which occur at continually increasing intervals, thus prolonging 
the course of the disease for months. Litten has described a 
form of endocarditis — non-septic, malignant form of endocar- 
ditis rheumatica — which may begin during an attack of acute 
rheumatism or of chorea, or may commence with rigors or a 
ha;morrhagic rash, and may last for weeks or months. The 
subjective symptoms are. at first, those of simple rheumatic 
endocarditis. Its course is similar to that of septic endocar- 
ditis. The irregularities of the chills, and the rapid heart 
action are characteristic. 

We have here a patient exhibiting a common history for 
an ordinary acute, non-infectious endocarditis: 
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Young woman, sixteen years old, came to clinic one week 
ago complaining of rheumatism in the feet and hands. Never 
had rheumatism before this attack. Ankles swollen and 
tender; walks with difficulty. Second and third metacarpal 
joints in each hand swollen and tender. Temperature ioo° F. 
Tongue coated, appetite poor, bowels regular. Pulse no, 
irregular in force, regular in rhythm, irritable and quick in 
character. 

On examination of her heart we find a soft, blowing, 
systolic murmur in the praecordial area, most intense just 
above the apex. No alterations in the heart. 

Were this patient confined to bed the pulse would not 
be so fast and there would be nothing to direct attention to 
the heart, the condition of which would remain undiscovered 
unless through a practice of routine examinations. 

Given a patient the subject of chronic endocarditis in 
whom there is a history of recent and more or less sudden 
disturbance of cardiac action, we must bear in mind the 
probability of such disturbance being due to a fresh attack of 
endocarditis, particularly if there is no history of over-exertion. 

We must also bear in mind the possibility of such an attack 
being infectious in nature, especially if the patient be suffering 
from pneumonia, typhoid fever, influenza or any infectious 
process at the time of occurrence of the cardiac manifestations. 

Symptoms and diagnosis. — The only positive symptoms 
of endocarditis are those obtained by physical examination, and 
from these the diagnosis must be made. 

Where an acute endocarditis has develoi)ed we notice that 
the impulse of the heart against the chest wall is increased in 
force. The position of the apex impulse may .be distinctly 
visible, particularly is this the case in children in whom there 
is apt to be undue cardiac excitement. 

The total area of impulse may be increased either from 
forcible action of the heart due to excitement of the organ, 
from enlargements due to previous disease of the heart, or, in 
severe cases, to dilatation due to mvocarditis. 

The impulse may be regular or irregular, and if there is 
much cardiac enlargement, tumultuous. Later the apex beat 
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and cardiac impulse becomes more indistinct, but never as 
suddenly as in pericarditis. 

Palpation at the onset of the disease determines the abrupt, 
forcible apex beat, and the variations in force which occur; 
the regularity or irregularity of the heart's action; and the 
tumultuous action which characterizes the later stages of severe 
cases when myocarditis has given rise to dilatation. At this 
time the quick, jerky pulse of the earlier stages has changed to 
a soft, small pulse in rfiarked contrast to the laboring heart. 
An endocardial thrill may possibly be felt at times. 

On percussion the area of cardiac dullness may be normal 
or increased. Increase of dullness may be due to dilatation 
from myocarditis or from extensive deposit of fibrinous masses 
in the heart, or to combined hypertrophy and dilatation from 
previous disease. Increase in the breadth of dullness occurring 
after a few days may be due to dilatation of the right heart 
from increase in the pressure in the pulmonary artery from 
insufficient discharge of the left auricle (Skoda). 

On auscultation we find the heart sounds, in the beginning 
of the disease, louder, stronger and abrupt. The second aortic 
sound will be intensified. Later they may be weaker and indis- 
tinct and the second pulmonic sound may be intensified. 

There may, or may not, be a murmur. Usually a murmur 
is the first positive sign of endocarditis. A murmur may be 
valvular or ventricular. It is produced by the passage of blood 
over the roughened endocardium. Niemeyer says that a 
murmur may occur with healthy valves, merely from increased 
tension. A murmur from acute endocarditis will be systolic 
in time, soft and blowing in character, and will be heard with 
greatest intensity below the lower border of the fourth rib 
toward the apex. The point of maximum intensity may vary 
at different examinations. 

With valvular localization a murmur will present, to some 
extent, the special characteristics of valvular murmurs. 

The most common valvular localization of acute endocar- 
ditis is at the mitral orifice. It is said to occur in fifty per cent, 
of the cases of acute endocarditis. In children acute endocar- 
ditis almost always aflfects the mitral valves. 

There may be a well-marked murmur or merely a rough- 
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ening or prolongation of the first sound. The murmur is 
limited to the region between the apex and the anterior axillary 
line. It is not, as a rule, heard behind. It may be heard over 
the epigastrium. 

In most cases of acute mitral endocarditis the lesion 
presents the characteristics of mitral regurgitation. Mitral 
stenotic murmurs are seldom well defined during the acute 
stage of the disease. In children stenosis and regurgitation 
are frequently combined. 

There may be accentuation of the second pulmonic sound, 
doubling of the first heart's sound, or reduplication of the 
second sound, in mitral endocarditis. 

Transient pulmonic or tricuspid murmurs may accom- 
pany mitral endocarditis. According to Loomis aortic mur- 
murs are present in mitral endocarditis in sixteen per cent, of 
the cases; tricuspid murmurs in fifty per cent, of acute mitral 
endocarditis, with forty per cent, of acute aortic murmurs, in 
twenty-five per cent, of mitro-aortic murmurs, and in twelve 
per cent, of all cases of acute rheumatic endocarditis. 

Aortic localization in acute rheumatic endocarditis is infre- 
quent in early life. In adult life it is usually associated with 
vascular and nephritic lesions, and its acute stages are never 
well marked. In malignant endocarditis at any age the aortic 
valves are frequently affected, and combined lesions of the 
aortic and mitral valves are not uncommon. 

In acute aortic endocarditis the second sound may be 
wanting over the carotids. At the very onset the second sound 
may be louder than normal, but soon becomes less so and may 
be replaced by a murmur indicative of regurgitation, which is 
frequently the first evidence we have of aortic localization. A 
systolic, aortic murmur in acute endocarditis is usually softer 
than in chronic endocarditis, though it may be musical at any 
stage. 

Acute endocarditis is to be differentiated from pericarditis, 
inflammation of the aorta, and the functional murmurs of 
anaemia and fevers, while the infectious type of endocarditis 
may be confounded with typhoid fever, acute miliary tuber- 
culosis and pyaemia or malarial infections. 

In pericarditis there is apt to be more praecordial pain. 
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The pericardial friclioii sound is superficial in character, not 
distant; it is harsh in quality, grazing or rubbing, not soft and 
blowing; it Is a to-and-fro sound, not necessarily rhythmical 
with the heart sounds; it is conftned to the prascordial space, 
not having any direction of transmission; its intensity is more 
likely to vary with change of position; it will disappear with 
the occurrrence of an increased area of dullness (efifusion). 

Aortitis is apt to be associated with general arterial 
disease; there is pain at the base of the heart or through to the 
spine; the pulse is more rapid and the respirations apt to be 
quicker than in endocarditis. The first aortic sound is indis- 
tinct or lost, and if calcification has occurred the second sound 
will have an unusually loud, metallic ring. 

The functional murmurs of fevers are heard at the base 
of the heart instead of the apex. They are much softer in 
quality than the basic murmurs of aortic localization in acnte 
endocarditis. 

The ha;mic murmurs of anaemia are heard better above 
the level of the fourth rib than below. They have no direction 
of transmission, are very soft in quality and are prone to be 
inconstant. They are heard best along the left parasternal 
line from the third to the fifth costal cartilage and there may 
be associated murmurs in any of the larger arteries. 

When an attack of acute endocarditis occurs in a heart 
which has already developed the secondary effects of chronic 
valvular lesions, the diagnosis may be very difficult. When, 
however, under such conditions, the fever persists after all 
active rheumatic manifestations have been allayed, with a rapid, 
excitable or irregular pulse, an acute inflammation of the endo- 
cardium may be looked for. 

When malignant endocarditis fails to produce distinct 
cardiac symptoms, or engrafts itself upon an old endocarditis 
without particular modification of the symptoms of the chronic 
affair, it may be very difficult of diagnosis. Tlie erratic chills 
and irregular temperature, with examination of the blood, will 
eliminate both typhoid and malarial fevers. Careful physical 
and bacteriological examination will differentiate it from tuber- 
culosis. 

The occurrence of sudden enlargement of the spleen. 



58 ACUTE ENDOCARDITIS. 

albuminuria, hemiplegia, dyspncea or cyanosis, is suggestive of 
infectious endocarditis during any septic process, especially if 
there has occurred acute insufficiency of the cardiac valves. 

This patient exhibits an acute attack of endocarditis 
engrafted upon a chronic afifair. 

Man 36 years old. By occupation a laborer. Six years 
ago had acute rheumatism; recovered slowly; resumed work 
and experienced no trouble until three weeks ago. Was not 
aware of any cardiac difficulty subsequent to the first attack 
of rheumatism. 

Three weeks ago he had a slight attack of rheumatism in 
the feet, which were swollen and painful. He suffered fronj 
dyspnoea and palpitation, and appeared at the clinic because of 
these troubles. Temperature loi^ F. Pulse 110, very irregu- 
lar in force, slightly so in rhythm. Heart enlarged ; apex in 
sixth space one inch outside of the left mammillary line. There 
was an aortic diastolic murmur, also a mitral systolic murmur 
not transmitted beyond the anterior axillary line. The second* 
pulmonic sound was accentuated. 

The enlargement of the heart is due to hypertrophy and 
dilatation of the left ventricle from chronic aortic lesion. 

The question which presented itself was, whether there 
was an acute attack of endocarditis in connection with chronic 
aortic endocarditis and its sequences, in which the former con- 
dition had caused weakness of the muscle and resulting dilata- 
tion; or if the hyposystolic period of a chronic valvular lesion 
had developed coincidently with an attack of acute rheumatism. 
In deciding this question the history was of little value, as the 
patient was not sure but that he had sustained heart strain from 
overwork just previous to the appearance of his symptoms. 

He was placed on active anti-rheumatic treatment and at 
the end of ten days all symptoms of rheumatism had disap- 
peared. His heart was still rapid and excitable with palpita- 
tion. The temperature was 99.5'' F. He was sent to bed and 
placed on sodium iodide. His dyspncea is not troublesome at 
present. Temperature normal, pulse eighty and regular. He 
does not suffer from palpitation unless he exerts himself. 
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You will see that while the aortic murmur is unchanged and 
there is still present the evidences of chronic enlargement of 
the heart, the mitral murmur is scarcely to be heard, which 
fact, together with the relief to the dyspnoea and palpitation, 
and a slight reduction in the width of cardiac dullness with a 
lessened force of the second pulmonic sound tends to show 
that the heart has partially recovered from the weakness caused 
by the attack of acute endocarditis. 

Treatment. — The treatment of an attack of acute endo- 
carditis will vary with the nature of its cause. The aetiological 
treatment embodies, if possible, more active treatment against 
the associated disease. 

When acute endocarditis occurs with nephritis, elimination 
by the kidneys and bowels must be pushed. The skin cannot 
be used as a channel for elimination, as the results are not suf- 
ficient to warrant the necessary, depression. 

When acute endocarditis complicates acute rheurhatism 
the latter must be brought under control as soon as possible. 

It seems to be a common opinion that cardiac complication 
in acute rheumatism is less likely to occur when sodium 
salicylate is employed, than when salicylic acid is used. 

I do not know of any way to decide such a question, but 
when the joint manifestations of acute rheumatism are very 
severe, I do not hesitate to take advantage of the cjuicker relief 
afforded by salicylic acid, even though chronic endocarditis be 
present, or the acute form should develop. The depression 
from the acid is at times marked, and the heart should be 
watched closely. Ten grains may be given in capsule ever} 
hour or two hours, until pain and swelling are relieved and tht 
temperature lowered, then the sodium salt should be substituted. 

In milder cases of rheumatism, even though endocarditis 
should develop, the sodium salt is the better remedy and shou 
be pushed, for we need not expect improvement in the endo- 
carditis until the active rheumatic manifestations have subsided. 

It is claimed by those who use the method advocated bv 
Fuller for the treatment of acute rheumatism, that when the 
alkaline treatment is adopted cardiac complications are much 
less likely to occur. Bartholow states that this method is 
adapted to the treatment of rheumatism in plethoric subjects 
and is not well borne by anemic patients with rheumatism. 
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In regard to the treatment of the endocarditis itself we 
have to choose between the expectant method comprising rest, 
diet and the management of the rheumatism, and the more 
active treatment directed towards limiting the extent and in 
tensity of the inflammation. Rest is absolutely necessary no 
matter what method of treatment is adopted. A patient with 
acute endocarditis should be kept in bed for from three to five 
weeks and all exercise should be given by gentle massage. In 
early mitral stenosis Sansom advises massage exercises, short 
warm baths followed by cold sponging. Too much rest may 
enfeeble the heart in this particular trouble. 

The diet should be easy of assimilation and intestinal 
fermentation should be avoided. 

The internal antiphlogistic treatment of endocarditis has 
generally been discarded. There is no evidence that the in- 
ternal ^administration of calomel will in any way modify the 
extent or severity of the inflammation. 

Digitalis should not be used; its employment for tachy- 
cardia, or palpitation due to endocarditis, as has been recom- 
mended, is irrational. There is no condition in endocarditis, 
per se, which justifies the use of digitalis. 

Sodium iodide (five to seven grains), or potassium iodide 
(eight to ten grains), should be given thrice daily during the 
course of the disease. If there is restlessness, from pain ir 
the joints or from prsecordial pain, we are justified in giving 
anodynes for its relief. Some form of opiate is most suitable 
for this purpose. Two or three leeches to the praecordial 
region may be used for pain if deemed advisable. 

External applications to the praecordium are variously 
regarded. Sinapisms, vesicants, cups and leeches have gen- 
erally fallen into disuse, though there is no doubt that each may 
have its value in certain instances. 

Even when pain is present heat does not seem to afford 
the same relief which attends its use in the more superficial 
inflammation of pleurisy. Cold is more effective. The use 
of the ice bag is highly endorsed by Forchheimer, and I have 
seen much relief to the pain and palpitation from its use. In 
some cases in children, however, the application of cold in- 
creases the palpitation and distress. 
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Vesicants over the prsecordium, as usually employed, du 
little good, and in children they are objectionable. 

Caton strongly advises a form of continuous counter- 
irritation by means of a series of small blisters of the size of a 
florin, applied one at a time to the front and sides of the chest 
along the course of the third, fourth, fifth, or sixth intercostal 
nerves. Caton reports forty cases treated in this way, com- 
bined with prolonged rest and the internal administration of 
the iodides, with twenty-nine recoveries with normal hearts. 
Tliis is a somewhat remarkable percentage of recoveries, and 
granting the complete recovery of fifteen per cent, of the cases 
under any form of treatment, is still a strong endorsement of 
the method. Galon's treatment is to keep the patient in bed, 
wrapped in flannel from the neck to the feet, and on a light 
diet, absolutely excluding nitrogenized food except milk. 
Internally he gives salicylates and some cliolagogue. 

In the recurrent form of acute endocarditis the therapy is 
directed against the systemic cause. Some gouty, rheumatic, 
nephritic or intestinal toxaemia will be found as the cause of 
this form of the disease, which needs much study and observa- 
tion before special therapy can be instituted. 

The treatment of infectious erdocarditis is not very satis- 
factory. Sources of infection must be removed if possible. 

Complications of hjeniorrhages or infarctions must be 
managed according to location and extent. 

On account of the disastrous effect of infectious endocar- 
ditis upon the myocardium the chief indications are stimulation 
and nourishment. 

Alcohol, ether, camphor, musk, strychnia and quinine may 
be used according to indications. When heart failure 
threatens, the special stimulant selected should be administered 
hypodermically. Strychnia and alcohol are the best for this 
purpose. Nitro-glycerine should not be used unless there is 
high arterial pressure, and then it should be used cautiously. 

Fraentzel recommends quinine and alcohol in ample and 
continuous doses in malignant endocarditis. He advises fron 
seven and one-lialf to fifteen grain doses of quinine two o- 
three times daily. It should not be given lo the point of pro- 
ducing nervous disturbance. 
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On account of the possible effect of high temperature on 
the heart muscle, the administration of antipyretics to control ' 
the rise in temperature may be advisable in cases where the 
fever is severe. Here it is a choice between the bad effects of 
high temperature and the depressing effect of the remedy to 
be used. The latter is at times to be risked in preference to 
the former. 

Antipyrin is too dangerous. Acetanilid and phenacetine 
are somewhat safer, especially the latter, when given in small 
doses (three grains) in connection with quinine. 

Generally the coal tar products are objectionable in this 
connection. Small and frequent doses, however, especially 
when combined with a small quantity of quinine, produce less 
depression than large single doses. It is better to give three 
to five grains every three hours than to give eight to ten grains 
every six hours. The continued use of these remedies on 
consecutive days should be avoided if possible. If we car 
bridge over the active period of the disease and obtain time for 
the use of nourishment and tonics, we may possibly add to the 
list of recoveries of even the severe type of infectious endo- 
carditis. 

Before leaving this subject I wish to reiterate the impor 
tance of prolonged rest in the treatment of acute endocarditis. 
In the milder forms of acute non-infectious endocarditis the 
patients are particularly hard to control,, and it is just these 
cases which develop insidiously into chronic endocarditis with 
valvular lesions which handicap the individual for the remainder 
of life, and place the physician in the position of a mere watcher 
to avert further evil. The impossibility of controlling the 
endocardial inflammation without absolute quiet, and the dan- 
gers of exertion, must be placed before the patient in a stron. 
light, and the responsibility of disobedience made to rest witl 
himself. 



CHAPTER IV. 

CHRONIC ENDOCARDITIS. 

The majority of cases of cardiac disease which we art 
called upon to treat are the results, directly or indirectly, of 
chronic endocarditis. 

The endocardial inflammation may not have been recog- 
nized until its sequences which we are called upon to trea 
disclose its existence. Through the influence of habit and o' 
occupation, chronic endocarditis is more frequent in men than 
in women. It occurs at all periods of life and under all social 
conditions. Its insidious advent is responsible for delayed 
diagnoses. It is rather remarkable what extensive changes 
may occur in the heart as the result of chronic endocarditis 
unaccompanied by any history or subjective symptoms until 
the period of hyposystole or dynamical failure is reached. 

Etiology. — The great majority of cases of chronic endo- 
carditis are due to rheumatism and are the sequeLne of attacks 
of acute or subacute rheumatic endocarditis. Again, endocar- 
ditis may be a chronic process from the beginning, at least no 
acute period can be recognized. This form of the disease (con- 
tracting or sclerotic) is most likely to occur at the aortic orifice 
and be associated with the atheromatous or arterio-sclerotic 
degenerations of the aorta and systemic vessels incident to 
advancing age or connected with a gouty diathesis or with 
nephritic changes. (Jackson reports lOO autopsies in which 
sixty of the cases were due to arterio-sclerosis, and over one- 
half of these were above fifty years of age.) When this in- 
sidious form of endocarditis is of rheumatic origin it usually 
affects the mitral valves, especially when occurring in children. 
In adults, however, and even in children in rare instances, it 
may affect the aortic valves. 

Chronic endocarditis may result in Bright's disease, or 
any of the infectious diseases in which marked toxicity of the 
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blood is present. In most of these cases it is probable that ther 
is a more or less acute stage at the inception of the endocardial 
inflammation which being accompanied by no subjective signs 
is not recognized. Chronic endocarditis as a sequel of acute 
rheumatic endocarditis usually affects the mitral valves in chil- 
dren and the aortic valves in adults. 

Chorea, with or without rheumatic associations, is fre- 
quently followed or accompanied by chronic endocarditis. The 
latter when associated with chorea in early life is more likely 
to affect the aortic valves than is a purely rheumatic endo- 
carditis occurring at the same period. 

Rupture of the attachment of a segment of a healthy valve 
or of the chordae tendineae may result in the development of the 
same chain of mechanical sequences as follow endocarditis of 
rheumatic origin. 

The increased force with which the cardiac valves close 
under the high blood pressure incident to very laborious occu- 
pations, may result in sclerotic or atheromatous changes about 
the aortic valves (Fothergill, Rosenstein). 

According to Peacock mitral disease may result from 
severe exertion. The effect of long continued and frequent 
strain in producing functional disturbance of the heart, also 
muscular changes and dynamical failure, has been shown by 
Da Costa, Taylor and others. 

Regurgitation at the orifices of the heart may result from 
enlargement of the valvular rings independently of valvular 
disease; dilatation of the aorta may in this way cause aortic 
regurgitation, and dilatation of the ventricles may in like man- 
ner cause mitral or tricuspid regurgitation. These conditions 
may be temporary or permanent. 

Morbid anatomy. — In chronic endocarditis cell infiltra- 
tion is much less rapid and abundant than in the acute form. 
There is a marked tendency toward the development of a 
fibrillated structure, with less softening and disintegration of 
the intercellular substance. 

The result of this process is a fibroid thickening of the 
endocardium with induration and contraction of the valves, 
with adhesion of their cusps from the bases towards the apices, 
causing narrowing of the orifice. Papillary growths and vege- 
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tations may form on the \-alves and may undergo calcareous or 
partial fatty degeneration. These growths are situated upon 
tlie ventricular surface of the aortic valves and upon the auriai- 
lar surface of the mitral or tricuspid valves. The cliordae 
tendinere may be thickened and shortened, and every conceiv- 
able form of distortion of the valves and orifices may result 
from these processes. The valves may become adherent to the 
cardiac wall, causing extensive regurgitation, or the onward 
current may be alone affected from the extensive growths on 
the valves. 

The valves may become so adherent that there is simply 
a central slit in a diaphragm which stretches across the opening. 
Retractions and adhesions may cause the mitral valves to 
assume the shape of a perforated cone admitting but the tip 
of the little finger, when the tips of three fingers should 
normally be admitted. The aortic opening may be so altered 
as to only admit a small pencil, or from the adhesion of long 
vegetations to the aortic wall, sudden and extensive regurgita- 
tion may occur. Atheromatous masses and calcareous nodules 
may form, particularly about the aortic opening. Valvular 
aneurism, softening, ulceration and destruction of the valves 
may occur. 

Interstitial endocarditis affecting the endocardium of the 
heart cavities, may cause insufficiency of the valves from short- 
ening of the calumnse carnie and the chordae tendineie. The 
heart wall may become indurated and thinned, resulting in 
aneurism of the cardiac wall, which usually ocairs at the ai»ex 
of the left ventricle. Aneurisms at the base and in the inter- 
ventricular septum may be connected with valvular aneurisms. 
Communication may be established between the ventricles. 

Various degrees of myocarditis may l)e associated with 
interstitial endocarditis of the ventricular endocardium, De- 
generation of the heart inuscle develops both as the result of 
myocarditis and from the changes induced by the altered state 
of the coronary circulation, and acts through the latter cause 
as llie direct means of producing rnpturc of compensation. In 
the latter case, perivasmlar sclerosis beginning around the 
branches of the coronary arteries in the case of aortic endocar- 
ditis, and around the venous branches of the coronaiy circula- 
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tion in the case of mitral endocarditis, interferes with nutrition 
and results in degeneration and dynamical failure of the muscle. 

Foetal endocarditis almost always occurs on the right side 
of the heart. It may be primary, but is usually secondary to 
congenital malformations of the heart. The latter, while of 
great interest, are apart from our present subject. 

Clinical history. — The clinical history of chronic endo- 
carditis up to the time when an ataxic condition of the heart 
is reached, is indefinite. The general effect of all valvular 
lesions, whether causing stenosis or insufficiency, is to cause 
stagnation of the blood current behind the lesion and a corre- 
sponding deficiency beyond the seat of the lesion. The result 
is increase in pressure in the venous system and lowering of 
pressure in the arterial system. 

In order to overcome this condition of the circulation 
more pumping force must be furnished through the develop- 
ment of hypertrophy of the heart muscle, until compensation 
is established. The length of time that compensation will last 
depends on the constitution and habits of the individual, and 
will vary from a few months to a life time. During this period 
we may have no symptoms and we are often surprised to find 
valvular lesions which have evidently existed for years entirely 
unknown to the patient. It is remarkable what a large pro- 
portion of patients who exhibit marked endocardial disease 
deny absolutely ever having experienced any symptoms indic- 
ative of an acute endocarditis. 

When compensation is not maintained, the circulatory 
disturbance in the various organs and tissues produce symp- 
toms which are part of the clinical history of chronic endocar- 
ditis. Thrombosis in the heart cavities may occur from 
slowing of the circulation, and embolic infarction may occur 
in the pulmonary tract when the thrombus is in the right heart; 
or in the tract of the general arterial system, if thrombosis 
occurs in the left heart. Detached particles from a papillary 
endocarditis may cause like infarctions. 

Sudden dyspnoea, cough, bloody expectoration with per- 
haps a chill ( Rosenstein ) , may attend infarction of the lungs. 
Hemiplegia from cerebral embolism may occur in aortic endo- 
carditis. Infarction of the spleen or kidneys may cause severe 
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pain in the region of these organs, but more often causes no 
symptoms, Hfcmaturia with transient aibuminuria may occur. 
Gangrene of one extremity or nimibness with (Edematous 
swelling may take place from obstructed circulation. Purpuric 
eruptions may occur from capillary embolism of the skin. 

Dyspnoea is perhaps the most prominent feature of the 
earlier clinical history of chronic endocarditis. Appearing at 
first only on exertion, and varying much in degree it becomes 
gradually more severe and frequent. Congestion of the base 
of the lungs, particularly on the left side, from lack of power 
of the right ventricle, marks the approach of failure of compen- 
sation in mitral lesions and the asystoHc period of aortic lesions. 
The weakening of the right ventricle is first shown by a dry 
cough with sibilant or sonorous rales, followed by fine, (Edema- 
tous rales, with free e.xpectoration. The expectoration may be 
bloody and quite free. 

Orthopmea now appears and may be quite troublesome. 
It may. inOeed, appear early and before dyspncea becomes par- 
ticularly evident. 

Pulmonary infarctions and apoplexy occur, in connection 
with which necrotic changes are more frequent than in benign 
embolic infarctions. 

If the congestion is continued the puhnonary capillaries 
project into and encroach upon the alveolar spaces, the aerating 
surface is diminished and a more or less constant dyspnoea is 
established (cardiac asthma). The continued congestion of 
the pulmonary circulation causes increase of connective tissue, 
capillary haemorrhage and pigment deposit (brown indura- 
tion). CEdema of the lungs and bilateral hydrothorax may 
occur. All of these conditions contribute to the extent and 
permanency of the dyspncea.. 

Dyspnoea will aho occur from increased tension in the 
systemic arteries from contraction of the arterioles, in which 
case it is spasmodic and resembles a true asthmatic paroxysm. 
The patient, however, is unable to move about as every move- 
ment increases his distress. 

Cyanosis may be present to a varying extent. The more 
marked degrees of cyanosis are likely to appear in aortic endo- 
carditis when relative mitral regurgitation marks the develop- 
ment of the hyposystolic period. 
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Marked discomfort, with a sense of fullness in the epigas- 
trium, may result from congestive enlargement of the liver, 
which may become large enough to fill two-thirds of the 
abdominal cavity. "Nutmeg'' liver may result from long 
continued congestion. Jaundice may result from swelling of 
the liver or catarrh of the common bile duct. Congestion of 
the digestive tract produces marked disturbance of digestion, 
flatulence and alternating diarrhoea and constipation. Haemor- 
rhage may occur from piles, or haematemesis may occur. 
Menorrhagia or metrorrhagia may be present or there may be 
amenorrhoea if the quantity of blood is small. Epistaxis some- 
times occurs and may be severe. 

Scanty, high-colored urine of high specific gravity is a 
more or less constant feature of the history of these cases. 
The amount of solids in the urine will be near the normal if 
actual kidney disease is not present. Lithates will be deposited 
freely. A moderate amount of albumen will usually be found, 
its presence and quantity depending on the amount of conges- 
tion of the kidney. If the latter condition be marked, casts 
may be found in the urine, with possibly a few blood cells. 
Granular kidney may develop if the congestion of the kidney 
is sufficiently prolonged. In chronic endocarditis there is, in 
the absence of kidney lesion, a distinct relation between the 
integrity of circulation and the amount, specific gravity and 
color of the urine. 

(Edema is another important feature of the history of all 
cardiopathies, and is one of great interest to the patient. It 
appears first toward night about the ankles and dorsum of the 
foot if the foot covering be loose. The tissues are at first 
puffy and then become doughy, pitting on firm pressure. The 
oedema gradually becomes more extensive and may involve 
the whole body, but is usually confined to the most dependent 
])ortions. It varies greatly in amount and constancy, depend- 
ing on the condition of the circulation and the habits of the 
patient. Cardiac (i?dema has a soft, doughy feel and the skin 
unless hypenxmic is never as shiny as in nephritic oedema. In 
the latter, the tissue has a hard, indurated feel and the swelling 
may appear about the loins before it develops in the feet. 

As to the cause of oedema, it is fair to presume that it 
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depends on increased exudation from the vessels and dimin- 
ished absorption by the lymph channels, and that the extent 
of the cedema depends on the permeability of the vessel wall 
and the intra-capillary blood pressure (Starling). The 
nervous system probably has nothing; to do with the production 
of cedema except in so far as it may influence capillary blood 
pressure. 

Cardiac palpitation may be present in endocarditis, but is 
due to disturbed innervation or to pressure un the diaphragm 
from gastro-intestinal disturbance, rather than to the cardiac 
lesion. Palpitation is more indicative of functional than 
organic heart disease. Arrhythmia of the heart, if present, is 
generally due to reflex influence. It may be a feature of mitral 
stenosis. Jn advanced cardiac disease arrhythmia may be 
directly indicative of asystolism. 

Pain is inconstant, and is an attribute of no valvular lesion. 
with the possible exception of some aortic lesions when they 
are associated with disease of the aorta and coronary vessels 
and the heart walls. According to Peter, pain in aortic dis- 
ease is due to irritation of the basic cardiac plexus from dilata- 
tion of the first portion of the aorta.. 

Cheyne-Stokes respiration which occasionally presents 
itself in cardiac disease, belongs to the nervous phenomena and 
is usually a symptom of toxemia, and indicative of the uremic 
state. It appears late in the disease and is usually present in 
cases of endocarditis associated with nephritis. While of a 
serious prognostic import, Cheyne-Stokes respiration is not 
necessarily an evidence of fatality. 

Fainting spells may be associated with the low arterial 
tension of aortic stenosis. Cerebral embolism and apoplexy 
occur with aortic lesions, and may be the cause of sudden death, 
though in my experience this is not frequent. 

Before discussing the .special valvular symptoms of chronic 
endocarditis, we may briefly consider tlu- relation of endocardial 
murmurs to chronic endocarditis. 

First as to the cause of a murmur. The "tension" theory, 
"friction" theory, or Corrigan's theory of the development of 
blood currents, are all insufficient. A more reliable theory ij. 
that adopted by Davidson. Geigel and others, that a r 
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results from the lateral vibration of the valve orthe heart walls 
from the force of the impingement of the blood stream. 

In differentiating endocardial from extra cardial murmurs, 
we must remember that the latter are seldom or never basic in 
situation, not necessarily synchronous with the cardiac sounds, 
usually obtain in the preventricular or parapexian region 
(Potain), have no fixed point of maximum intensity, no con- 
stant area of diffusion, are of median pitch and quality and are 
very changeable as to location, rhythm, pitch and constancy. 
Extracardiac murmurs of cardio-pulmonary origin are not nec- 
essarily suspended with interruption of respiration, as Laennec, 
their discoverer, supposed. 

In distinguishing between organic and anorganic endo- 
cardial murmurs, we find that anorganic murmurs are almost 
always systolic, are heard best along the left parasternal line 
and toward the base of the heart, are not conveyed outside of 
the cardiac area, are softer (ansemic murmurs) in quality than 
organic murmurs and are likely to be more increased in in- 
tensity by assuming the recumbent position, than organic 
murmurs. 

We must remember, however, that it is possible to have 
diastolic murmurs at either the aortic, mitral or tricuspid open- 
ings from stretching of the rings without organic lesion of the 
respective valves. In these cases we must depend on the sec- 
ondary changes which have taken place in the heart to guide us. 

A few cases have been reported of functional pre-systolic 
murmurs identical with the murmur of organic mitral stenosis. 

Organic endocardial murmurs have a definite relation to 
the rhythm of the heart sounds, a more or less constant point 
of maximum intensitv and direction of transmission, and have 
characteristic elements of pitch, quality and intensity. Sansom 
remarks on the possibility of mistaking an anorganic for an 
organic murmur when the sound is apical in situation and the 
patient is nervous and excitable. He emphasizes the necessity 
of careful auscultation in the sitting position after a period of 
rest and without removal of the clothing as tending to avert 
awkward mistakes (in insurance work, for example). 

Sansom says that anorganic apical murmurs are heard 
with greatest intensity in the neighborhood of, rather than 
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immediately at, the apex; they are mesosystolic in time, soft 
in character and may exhibit a rhythmical crescendo and 
diminuendo in connection with respiration. He regards an 
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Outline of normal heart, and areas of auscultation for heart mur. 
murs. A. — Aortic murmurs, arrows show direction of transmission. 
P.— Pulmonic murmurs. T.— Tricuspid murmurs. M. S.— Mitral ste- 
notic murmurs. M. R. — Mitral regurgitant murmurs. 



intensified second pulmonic sound, especially if connected with 
enlargement of the cardiac cavities, as decisive of the organic 
nature of a murmur. 



^2. CHRONIC ENDOCARDITIS. 

It is difficult to judge of the extent of a valvular lesion 
from the nature of the murmur, and it is better to reserve our 
judgment until we see how the lesion is going to affect the 
heart. In the abstract, however, a long, loud, harsh, obstruc- 
tive murmur, indicates considerable interference with the blood 
current; while a soft, weak, short, regurgitant murmur, indi- 
cates considerable reflux. Generally speaking, ill-defined 
murmurs are to be regarded with suspicion, and as indicative 
of either a badly damaged opening or a very weak heart muscle. 

While the mutability of anorganic murmurs is much more 
pronounced than that of organic murmurs, we must remember 
that the latter may be changeable at times and may disappear 
completely for variable periods of time, without any demon- 
strable alteration in the physical character of the heart. The 
relative frequency of the disappearance of murmurs at the 
various valvular openings according to Musser is : first, mitral 
obstruction; second, aortic regurgitation; third, mitral regurgi- 
tation. No authoritative instances have been found of the dis- 
appearance of the murmur of aortic stenosis, or of tricuspid or 
pulmonary valvular disease. Again wx may have chronic 
valvulitis with all the physical evidences of valvular disease 
except the murmur which may never be present during the 
history of the case. The absence of a murmur may render 
diagnosis very difficult. Fagge has applied the term morbtis 
cardii to this class of cases and says they belong to the '*sandy 
desert of cardiac pathology.'' 

It becomes evident therefore that while a murmur is 
strong prima facie evidence of the existence of endocarditis, it 
is not per se absolute proof of its presence. 

The diagnostic value of a murmur then, depends largely 
on the presence of such secondary changes in the heart itself, 
as may be looked for as the result of a specific valvular lesion. 
When a murmur is heard about a heart in w^hich recent endo- 
carditis can be excluded, and in which no secondary develop- 
ments have occurred, the murmur is to be regarded as probably 
anorganic in character. 

Symptoms and diagnosis. — In almost all instances the 
first symptom to call our attention to the presence of chronic 
endocarditis, w^ill be a murmur. These murmurs have special 
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characteristics, and their respective lesions occasion definite 
changes in the heart. Tliey will therefore be considered 
separately. 

Aortic Stenosis. The mean age at which aortic stenosis 
Dccurs is said to be forty-seven, tliongh it may occur in very 
young individuals. Men are affected more often than women, 
as in the former, from occupation and the greater frequency of 
arterial diseases, the aortic valves are under greater strain. 

Aortic stenosis is usually combined with a greater or less 
degree of regurgitation, even though no regurgitant mnrnmr 
l>e heard. 

As the lesion of aortic stenosis causes interference with the 
escape of blood from the left ventricle, the increased intra-ven- 
tricular pressure during systole tends to cause dilatation which 
is opposed by hypertrophy of the left ventricular wall. This 
hypertrophy develops only to the extent necessary to overcome 
the obslruction at the aortic orifice, and the ventricular wall 
may become an inch thick. While there is, probably, always 
some increase in the size of the ventricular cavity, the condition 
is practically one of simple hypertrophy. Any marked degree 
of primary dilatation occurrrlng in connection with aortic 
stenosis is (in the absence of myocarditis), due to concurrent 
aortic regurgitation. 

In pure stenosis when compensation is once properly ad- 
justed and conditions are favorable, failure of compensation 
may be deferred for many years. 

In one case, a man with a well authenticated history of 
rheumatic endocarditis with aortic localization from a single 
attack of inflammatory rheumatism, compensation lasted thirty 
years. Autopsy confirmed the diagnosis of pure stenosis. 
The heart weighed nine hundred and twenty-five grammes. 
The man was six feet three inches tall and weighed two hun- 
dred and thirty pounds. 

When muscular failure is develojted, from causes already 
alluded to, the left ventricle is no longer able to stand the 
pressure, it dilates, relative mitral regurgitation occurs fron' 
stretching of the mitral ring and valves. The resistance thus 
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oflfered to the pulmonary circulation is not compensated for by 
the right heart because the latter is already too weak to comply 
with such a demand. Then follows right ventricular failure 
with the usual features of ataxia of the circulation. 

The subjective symptoms of aortic stenosis previous to the 
period of involvement of the mitral valve, are few and indefi- 
nite. There may be palpitation or slight praecordial pain. 
The pulse rate is usually normal, the rhythm regular, though 
it may be intermittent or jerky in character. It is usually 
slow, hard and diminished in volume or fullness. It strikes the 
finger gradually and while it may be compressible is never 
soft. The sphygmograph shows a tracing with a slanting up- 
stroke from weak percussion force, a blunted summit and ill 
defined secondary waves in descent, or wide separation of 
percussion and tidal waves. 




Tracine for a case of aortic stenosis, showing separation of percus- 
sion and tidal waves. 



Faintness, syncope or dizziness from cerebral anaemia, 
especially on exertion, are the most characteristic subjective 
signs of aortic stenosis. These signs of arterial anaemia may 
be marked before the advent of rupture of compensation. 
When the latter occurs and the mitral valve becomes insuffi- 
cient, the usual signs of venous engorgement appear. 

Inspection will show — when compensation is perfect — an 
increased force and slightly increased area of apex beat, the 
position of which will be moved slightly to the left and down- 
ward. Later when dilatation occurs the area of cardiac motion 
may be greatly increased and may be heaving and irregular in 
character. Palpation determines the above features more dis- 
tinctly. In the hyposystolic period the lateral displacement of 
the apex is greater than the vertical, as dilatation is now in 
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excess, A systolic fremissement may at limes be felt in llie 
second right intercostal space, it may radiate to the ensiforra 
cartilage. 

Percussion determines nothing unless dilatation of the 
left ventricle is present, as hypertrophy sufficient to compensate 
for a fair degree of stenosis will not enlarge the heart enough 
to give reliable evidence of the same on percussion. Later the 
relative enlargement of the various cavities may be made out. 

On auscultation we hear the characteristic murmur of 
aortic stenosis: a systolic murmur heard with greatest intensity 
near the sternal border in the second right intercostal space or 
over the third costal cartilage. (If the heart is much enlarged, 
and displaced from its weight, the murmur may be best heard 
as low as the fourth rib and at the left border of the sternum.) 
The murmur is transmitted into the great vessels. It may be 
heard along the left subclavian artery and sometimes in the 
brachial artery and abdominal aorta. Behind it may be heard 
to tile left of the spine about the third or fourth dorsal verte- 
bric. In rare instances it may be heard all over the right chest. 
In front the murmur diminishes below the third rib, but may 
be heard as low as the xiphoid cartilage. 

The murmur may be short or long. It is high-pitched 
and harsh in character and may be musical. I have heard an 
aortic stenotic murmur in a young girl that was audible at a 
distance of several feet from the patient. 

The murmur of aortic stenosis is probably the most stable 
of all endocardial murmurs as regards location, character and 
constancy. 

The following cases exemplify the lesion of aortic stenosis 
during the period of com|)ensatioii, and also during the hypo- 
systolic period of the disease : 

Man aged 41 years, carpenter by trade. Suffered from 
rheumatism eleven years ago. Never had but one attack of 
rheumatism. Suffers at times, when exerting himself, from 
dizziness or faintness which necessitates sitting down and rest- 
ing. At times has some palpitation of heart with a sense of 
disturbance in the prjecordium. Never any distinct pain. 

His pulse is 78, small and firm, and quite regular. There 
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are no passive congestions, no oedema, no cough, no dyspnoea. 
The apex presents at the upper border of the sixth inter- 
space one inch to the left of its usual situation. Percussion 
determines that the left border of dullness is displaced about 
an inch to the left. The right border remains unchanged. 
The second pulmonic sound is not increased in intensity. A 
loud, harsh, high-pitched murmur is heard with systole in the 
aortic area. It is transmitted into the carotid artery and is 
very faintly heard at the xiphoid region. Its character and 
location are not modified by posture. 

While there is a slight amount of dilatation of the left 
ventricle in this case, probably due to slight regurgitation early 
in the disease, the compensation is good at present and there 
is no regurgitation to be recognized. The mitral valves are 
competent and the case is in statu quo. 

Girl aged 19, referred for treatment one year ago with 
marked failure of circulation. Improved under treatment. 
Failed to return until two weeks ago when her condition was 
much worse than it had ever been. 

The patient had several attacks of rheumatism when be- 
tween 15 and 17 years of age. Has had slight rheumatic man- 
ifestations ever since. Recently she has complained of dys- 
pnoea, some cough, faintness and marked cardiac palpitation. 
The palpitation has been extremely unpleasant to herself and 
distresses her at night. 

On inspection you notice the extensive area of cardiac 
motion which is lifting and heaving in character. The apex 
is in the sixth interspace slightly to the left of the mammillary 
line. The left border of dullness is just outside the mammil- 
lary line at the level of the fourth rib, and the right border 
of dullness is one inch to the right of the right border of the 
sternum. 

A murmur is heard having the same characteristics as in 
the former case, except it is not so harsh or well defined. The 
second aortic sound is not clear, which indicates some regur- 
gitation and which explains in part the dilatation of the left 
ventricle. The second pulmonic sound is very loud and t*he 
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valves are evidently dosing under great pressure. A long. 
soft, blowing, systolic murmur is heard in the mitral area, in- 
dicative of relative mitral regurgitation. There are a few 
cedematous rales to be heard at the base of the lungs. 

This patient has developed rupture of compensation, and 
is passing from the hyposystolic period into a condition of 
asystoHsm. Through weakening of the heart muscle there 
has developed dilatation of the left ventricle, relative mitral 
regurgitation, dilatation of the right heart and asystolism is 
imniinenL She will live but a short time. The arrhythmia 
is the irregularity of asystolism — a permanent inability of the 
heart cavities to empty themselves. One year ago this condi- 
tion was threatening. There was a slight mitral leak with 
marked irregularity on exertion. Failure of the heart was 
averted by treatment, but her present condition is probably 
beyond the possibility of substantial improvement. 

[This patient died two weeks afterward. There was 
slight improvement in the condition of the heart for a few days. 
Tliree days before death there was sudden pain, swelling, and 
great tenderness of the liver, probably from embolic infarc- 
tion.] 

Aortic Regurgitation. — Aortic regurgitation occurs with- 
out stenosis more frequently than the contrary condition. It 
is frequently associated with mitral lesions. According to 
Fagge only fifty per cent, of the cases of aortic regurgitation 
are of rheumatic origin. Virchow says that a jrtic regurgita- 
tion frefjuently occurs in chlorotic females from congenital 
causes. 

The various conditions which cause atheroma of the aorta 
lead to aortic regurgitation. It may result from sudden and 
severe exertion. Dilation of the aorta may cause regurgitation 
either temporary or permanent. It is claimed that severe and 
prolonged muscular exertion may lead to aortic endocarditis 
resulting in regurgitation. Authentic cases are reported of 
distinct aortic regurgitation without organic lesions of the 
aortic valves. 

As the lesion of aortic regurgitation allows of the return 
of blood to the left ventricle after its expulsion and during the 
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diastole of the ventricle, the latter cannot accommodate the 
additional amount of blood which is thus added to that nor- 
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Enlargement of the heart in aortic regurgitation, 
greatest intensity of murmur, somewhat depressed. B. 
transmission of murmur. 
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mally enterling the ventricle at the same time from the auricle. 
The ventricle therefore dilates, and to effect the expulsion of 
the greater amount of blood hypertrophy is necessary, and from 



the combined development of these two conditions — dilatation 
and hypertrophy — we obtain an extensive degree of cardiac 
enlargement (the cor bovinum of the older writers). 

While sufficient extra power is furnished through hyper- 
trophy of the ventricular wall, this does not counteract the 
tendency to progressive dilation of the left ventricle if the leak 
is at all extensive. The dilatation gradually progresses until 
it becomes the dominant feature of the physical alteration in the 
heart. When the dilatation becomes sufficient there occurs 
mitral insufficiency, pulmonary congestion, dilatation of the 
right heart and the same attendant symptoms as are present 
in the asystolic period of aortic stenosis. 

From a prognostic standpoint it is important to recognize 
the primary and progressive nature of the dilatation in aortic 
regurgitation. Even if compensatory hypertrophy is well 
established the ventricle is constantly overloaded during 
diastole and compensation cannot be so long maintained as in 
aortic stenosis where dilatation may be postponed until myo- 
cardial degeneration weakens the muscle. 

The sHbjecti\'e symptoms of aortic regurgitation during 
the period of efficient compensation, are not distinctive. There 
may be palpitation with a sense of disturbed cardiac action and 
rapid respiration on exertion or excitement, or the patient may 
complain of dizziness, vertigo, headache or muscle volitantes, 
and sleeps with his head elevated. There may be paroxysmal 
pain at the base of the heart (due according to Peter to irrita- 
tion of the basic cardiac plexus from dilatation of the ascending 
portion of the aortic arch), which radiates lo the left shoulder 
and arm. When dilatation is marked there may be disagree- 
able throbbing in the head. Attacks of angina pectoris may 
occur. 

On inspection, we notice increased area of cardiac motion 
and the displacement of the apex beat to the left and down- 
ward. Relative to the amount of hypertrophy present Xh' 
lateral displacement of the apex is much greater than in aortir 
stenosis. When dilatation becomes excessive the apex may be 
in the seventh interspace and at the anterior axillary line. The 
whole side of the chest may have a heaving, pulsating motion. 
When we see an apex beat in the seventh interspace and an 
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inch or two outside of the mammillary line we may be sure 
at once that if the displacement be due to valvular lesion that 
it is aortic regurgitation, for this position of the apex means 
extensive hypertrophic dilatation of the left ventricle and no 
other valvular lesion could produce this condition to the same 
degree except aortic stenosis in its asystolic period. 

Throbbing pulsation of the larger arteries, especially the 
carotids, occurs when dilation of the ventricle is marked. The 
great volume of blood thrown into the vessels distend them 
suddenly and they as suddenly collapse and disappear. Capil- 
lary pulsation of the cutaneous vessels may be seen by rubbing 
the skin so as to produce a narrow line of hyperaemia. It is 
also observed in the matrices beneath the nails (Quincke and 
Ruault). When the arteries have become lengthened and tor 
tuous a lateral motion may be observed, especially in the 
brachial, temporal or retinal vessels. Percussion shows tha: 
the right border of dullness is little if at all changed while the 
left is greatly displaced. The basic line of dullness may be 
lowered an inch or more from gravitation of the enlarged heart. 

Palpation determines the lifting nature and extent of the 
cardiac motion. The area of apex impulse while extensive 
is not well defined as in aortic stenosis. The apex does not 
strike the finger as definitely as in the latter condition. A 
systolic thrill may be felt over the subclavian or carotid arteries 
due to the violence of the systolic impulse. 

The pulse of aortic regurgitation has more individuality 
than that of any other valvular lesion. It is a large pulse 
and strikes the palpating finger suddenly. The wave is short 
and drops away from the finger quickly. It has been called 
the "Corrigan pulse," *',Bellingham pulse,'' ** water-hammer,'' 
''jerking," splashing," ''collapsing," "piston" pulse. Its char- 
acteristics are intensified by elevation of the arm. It is usually 
regular, though when dilatation is excessive the pulse becomes 
irregular both in force and rhythm, and when mitral insuffi- 
ciency develops the pulse becomes smaller, more feeble and 
intermittent. By firm palpation of the wrist marked pulsation 
may be felt in the radial, ulnar and interosseous arteries. The 
sphygmogram of aortic regurgitation shows great amplitude, 
a beak summit, and absence of the dicrotic wave. 
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On auscultation we have a diastolic murmur. It accoin 
panies or follows the second sound, which may or may not be 
audible in the aortic area. The second pulmonic sound cai 
usually be heard with more or less clearness. 

The murmur is heard best at the right edge of the sternum 
at the upper Irarder of the third rib, or. if the heart is much 
enlarged, at the level of the fourth rib at the left sternal border. 
It is sometimes inaudible at the base of the heart and heard 
only below the fourth rib at the middle or left edge of the 
sternum. Its direction of transmission is toward the end of 
the sternum and the apex of the heart. It is rarely heard 
behind. The arterial murmjirs which are sometimes heard are 
not due to transmission of this murmur as is stated by Loomis. 
Like the double crural sound of Traube, and the double 
murmur of Durosier, they are due to vibration in the arterial 
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Tracing from a cast o[ aorlic regurgitation, showing absence of 
dicrotic wave. 

walls and depend on the force of the arterial distension, and on 
lateral pressure on the vessels. 

The first heart sound at the apex may be loud or indis- 
tinct. According to Traube loss of the first sound is due to 
gentle closing of the mitral valves under the increased intra- 
ventricular pressure and before the systole actually begins. A 
mitral murmur may occur from vibration of the valves without 
relative regurgitation (Shattuck). 

In character, the murmur of the aortic regurgitation is 
soft, low in pitch, blowing or swishing, usually long though it 
may be abrupt and short. It is very rarely high-pitched and 
musical. The prediastolic murmur {Flint's murmur), said to 
be associated with aortic regurgitation, is rarely to be heard. 
It has never pre.'iented itself clearly in any of my cases. 

L 
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Most authorities agree that the murmur of aortic regurgi- 
tation is the most constant and unchangeable of all murmurs. 
A number of observers, however, have reported cases of van- 
ishing murmur of aortic regurgitation where autopsy proved 
the existence of aortic lesion. 

The following case is of interest in this connection, th6ugh 
its nature is unproved as the patient is in good health, and we 
must remember, as Weismayr has lately pointed out, that the 
symptom-complex of aortic regurgitation may be due to acci- 
dental diastolic murmur in the aortic area ; incompetency, with- 
out murmur; or to pseudo-insufficiency, without murmur or 
lesion : 

Young woman, rheumatic history. Was told by her phy- 
sician that she had heart trouble and cautioned against mar- 
riage. Five years later on contracting an engagement of 
marriage she came for advice. She presented a well-marked 
and characteristic murmur of aortic regurgitation, with a not 
very characteristic pulse. There was only slight enlargement 
of the left ventricle. The lesion was not deemed dangerous 
as there had been so little change during five years, and she was 
not discouraged from marriage which was shortly afterward 
contracted. Three years later the murmur had entirely dis- 
appeared, and during the last five years has not been present 
at a number of examinations. There has been, in the mean- 
time, no change in the physical condition of the heart. 

The following cases illustrate the diflference in the progress 
of a slight and an extensive aortic regurgitation : 

Man aged 43, laborer, six years ago had severe inflam- 
matory rheumatism. Previous to this attack was perfectly 
healthy. Was told by his physician that the attack of rheu- 
matism had affected his heart. Recovery slow, but was finally 
able to resume work and sufTered no trouble until one year 
ago when he began to have pain about the heart, palpitation 
and dyspnoea on exertion. 

On entering the clinic he was markedly dyspnceic, had 
some oedema of the feet, congestion of the lower portion of 
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the lungs, a troublesome cough. His heart was greatly en- 
larged from hypertrophic dilatation of the left ventricle. The 
apex was in the seventh interspace at the anterior axillary line. 
Tlie right \entricle was dilated. There was a long, soft, 
diastolic murmur at the base, conducted to the apex. There 
was also a systolic, apical murmur due to relative mitral regur- 
gitation. 

In this case compensation lasted only five years. How 
much longer it would have lasted if the man had been engaged 
in less laborious occupation, it is difficult to say. 

Woman, aged 42. Wife of a professional man. Had ir- 
regular attacks of rheumatism at 20 and 25 years of age. First 
came under observation when she was 30. At that time she 
bad an aortic regurgitant murmur associated with a presystolic 
apical murmur. How long these had existed it was impossible 
to ascertain definitely. There was slight enlargement of the 
left ventricle, the apex being under the sixth rib three-fourths 
of an inch to the left. There was nriorierate dilatation of the 
left auricle and a slight thrill could \ye felt. There was occa- 
sional pain around the heart, and at times an irregular pulse. 

A few days ago, about twelve years after the original 
examination, there was found practically no change in the 
Iieart; the apex was in the sixth interspace one inch to the left. 
The heart's action was somewhat irregular in force, but not in 
rhythm. The patient expressed herself as having been com- 
paratively comfortable for several years except when her heart 
would become disturbed from excitement or worry. The same 
mumiurs were to he beard as at the original examination. 



Milnil Stenosis. Mitral stenosis is a lesion of early life, 
though it occurs at all periods. It is more fretjuent in women 
than in men. It is usually the result of rheumatic endocarditis, 
though it is said to occur from the extension of aortic valvulitis. 
It is usually combined with more or less mitral regurgitation, 
frequently with aortic lesions, and is practically always asso- 
ciated with tricuspid stenosis, whether the latter be congenital 
or not. 
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The lesion may be due to papillary growths; connective 
tissue growth with contraction, rigidity and calcareous degen- 
eration of the flaps; or adhesion of the flaps with a button- 
hole or funnel-shaped opening. The effect depends on the 
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Enlargement of heart in mitral lesions. 

degree of obstruction to the blood current. The resulting rise 
in pressure in the left auricle and pulmonary vessels is unop- 
posed and extends to the right ventricle, which furnishes the 
compensating force. The left auricle may be considerably di- 
lated, and its walls somewhat hypertrophied, usually not to any 
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great extent, though in some cases considerable hypertrophy 
may occur. The right ventricle becomes enlarged through 
hypertrophy and slight dilatation. Its walls may be as thick 
as tliose of the normal left ventricle, and do not collapse when 
incised. The right ventricle displaces the left in the formation 
of the apex of the heart. The left ventricle is not enlarged 
and may be smaller than normal owing to diminished intra- 
ventricular pressure. The aorta may also be smaller than 
usual for the same reason. In some cases the left ventricle 
may be enlarged, but this is due to associated conditions. 

ITie pulmonary blood vessels may become thickened, and 
atheroma of the smaller branches may occur from the increased 
tension, The passive pulmonary hypera;mia may lead to 
brown induration of the lower portion of the lungs, or nodular 
infarctions, pulmonary apoplexy or cedema of the lungs may 
occur if the heart is suddenly overtaxed. When the right 
ventricular wall becomes weak and dilatation becomes exces- 
sive, tricuspid regurgitation will occur, followed by the usual 
effects of venous obstruction. 

The resistance to the pulmonary circulation caused by mi- 
tral lesions, produces a serosity of the pulmonary tissues which 
is antagonistic to the development of tuberculosis, which rarely, 
if ever, develops in an individual the subject of a well-marked 
mitral lesion, and, when the latter develops coincident with or 
subsequent to tuberculosis of the lungs, the course of the latter 
is more favorable and the disease is more amenable to treat- 
ment. On the other hand, pulmonary tuberculosis frequently 
occurs in connection with pulmonic stenosis. 

Rokitansky long ago remarked on the antagonism of mi- 
tral lesions and pulmonary tuberculosis as a principle govern- 
ing the interrelation of these diseases. Von Weismmayr be- 
lieves this principle holds good and cites Frommold (21 cases 
in 226 of valvular disease), also Kryger ( 10 cases of valvular 
lesion in iioo autopsies on tuberculosis patients). I have 
never seen pulmonary tuberculosis develop in a person the 
subject of well marked, chronic, mitral disease. Walsham 
found mitral stenosis only once in 21 post-mortem examina- 
tions of heart lesions associated with phthisis, and not at all in 
1,000 cases of consumption observed clinically. 
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According to Allyn, mitral stenosis is the most unfavor- 
able heart lesion in its relation to pregnancy. While opinions 
differ in this regard, it is probably a fact that the symptom 
complex of mitral stenosis is more unfavorably affected by the 
pregnant state than that of any other valvular lesion. 

The subjective symptoms of mitral stenosis are not impor- 
tant. Women with mitral stenosis are usually of nervous, rest- 
less, irritable disposition. They are generally anaemic, and 
complain of gastric distress, which is most often due to the 
mechanical effects of the lesion on the circulation of the 
stomach. 

Irregular pains about the region of the apex of the heart 
is a frequent cause of complaint. Palpitation and dyspnoea are 
troublesome on exertion: Walking against a strong wind will 
cause marked dyspnoea. Sudden and severe exertion may 
cause pulmonary oedema. Nervous influences of all kinds are 
extremely prolific in causing distressing palpitation. A dry, 
hacking cough simulating a nervous cough may be troublesome. 
Profuse, watery, mucous or blood-stained expectoration may 
indicate congestion or oedema of the lungs. Orthopnoea is not 
as troublesome as in other cardiac lesions. 

Dropsy is an erratic symptom in mitral stenosis. Accord- 
ing to Broadbent, cyanosis and dropsy in mitral stenosis indi- 
cate tricuspid regurgitation. While either of these symptoms 
is indicative of failing compensation, and dropsy may point 
towards tlie possibility of tricuspid regurgitation, it cannot be 
regarded as indicative of its existence. 

Inspection shows some increase in the force and area of the 
apex beat with displacement to the left. The distinctly visible 
area of impulse has a sudden, jerky motion. The impulse of 
the left auricle may be visible in the third or fourth interspace 
inside the mammillary line. There will be epigastric pulsation 
if the right ventricle is much enlarged. 

Percussion determines increase in the transverse dullness 
from extension of the right border of cardiac dullness which 
may reach the right nipple line. While compensation lasts this 
extension in the right border of dullness is usually not more 
than an inch. The apical dullness is rounded, displaced to the 
left, but remains at the same level. The left border of dullness 
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is displaced somewhat to the left and may extend upward and 
outward at the base from enlargement of the left auricle. 

Palpation locates the apex beat and the abrupt and, at 
tijiies. irregular character of the heart's action. A thrill may 
be felt in the region of the apex beat and is best determined by 
laying the finger lightly over the interspace. It is more the 
fine character of the thrill than the fact of its presence which is 
distinctive of stenosis. A thrill is not an invariable accompani- 
ment of mitral stenosis, nor is it always indicative of the lesion. 
In some cases when there is considerable enlargement of the 
left auricle, the contractions of the auricle and ventricle may be 
separately appreciated by the fingers. 

The pulse of mitral stenosis varies greatly in character. 
It may be regular and nearly normal in volume and tension. 
Usually it is more or less irregular, both in force and rhytlim. 




Pulse tracing ii 



of mitral sleoasis. 



and is quick in character. According to Shattuck, and, indeed, 
most authorities, the pulse is regular except when disturbed 
innervation or compensation is present. In my experience the 
majority of cases of mitral stenosis exhibit a more or less per- 
sistent and characteristic arrhythmia which is independent of 
dynamical failure. How much disturbance of cardiac innerva- 
tion may have to do with the arrhythmia is a question, though 
that it is a frequent cause is certain. Reflex nervous influence 
is more potent in the production of cardiac irregularity in mi- 
tral stenosis than in any other valvular lesion. Balfour states 
that irregularity of cardiac rhythm is always present to a 
greater or less degree in cases of mitral stenosis. The sphyg- 
mogram of mitral stenosis shows a rather pointed summit with 
a wavy line of descent. There is almost always more or less 
marked irregularity of the tracing. Inequality of the pulse in 
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corresponding arteries (pulsus differ ens) is often present in 
mitral stenosis. According to Popoff inequality of the pulse in 
mitral stenosis is due to pressure on the arteries by distended 
auricles and veins; competent tricuspid with distended left 
auricle and pulmonary veins affecting the left pulse; incom- 
petent tricuspid with distention of venous trunks entering" the 
right auricle, affecting the right pulse. 

On auscultation we hear the cliaracteristic muramr of 
mitral stenosis with an accentuated second pulmonic sound, 
which is sometimes reduplicated. True reduplication of the 
second sotmd is heard only at the base of the heart and is due 
to unequal pressure in the pulmonary and aortic systems — the 
valves do not close together. "Simulated" reduplication of the 
second sound is heard at the apex of the heart. The element 
of reduplication differs in time and character from true redu- 
plication, and is probably produced at the mitral orifice or in 
the cavities of the left side, though the nature is uncertain. 
Balfour considers true reduplication of the second >sonnd and 
a thrill as diagnostic in the absence of murmur. The second 
sound is usually plainly heard in the region of the apex. The 
first sound is abrupt and resembles the second sound. Later 
the second sound may disappear at the apex and the first sound 
become loud, short and sharp; following this the presystolic 
murmur may disappear and the short, sharp, first sound, with 
perhaps a tricuspid systolic murmur, will be all that can be 
heard. According to Broadbent, these signs correspond with 
the different stages in the dynamical condition of the heart in 
mitral stenosis. 

The murmur of mitral stenosis is pre-systolic in time. 
In connection with the heart sounds it produces a triple 
rhythm. It is rough or vibratory in character. It may be 
longer than any other murmur when it occupies almost the 
entire period of diastole, or, it may be merely a short puff just 
preceding or accentuating the first sound. There may be a 
short interval between the murmur and the first sound, or the 
murmur may be continuous with the first sound. The murmur 
is best heard just above or inside of the apex beat and is 
synchronous with the thrill. Its area of diffusion is less than 
that of any other cardiac murmur, being confined, as a rule. 
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to the region of the apex. In exceptional cases however, tlic 
murmur may be heard as low as the ninth rib or high in the 
axilla. 

The murmur of mitral stenosis is probably the most vari- 
able of all valvular murmurs. Walsh states that it may come 
and go from day to day, and all writers agree that it disappears 
with the development of dynamical failure. Two conditions 
are necessary for the production of the murmur, i. e., rough- 
ness, or contraction of the opening and a sufticient amount of 
auricular contractility. Dilatation of the mitral opening mod- 
ifies the effect of the one cause, and variation in auricular 
pressure the other. Variation in auricular pressure occurs fre- 
quently from causes which affect temporarily the contractile 
power of the auricle, hence the variable nature of this murniur. 

The following history is from a case somewhat unique 
in the fact of an uncomplicated, pure, mitra! stenosis in a man 
62 years old: 

Man aged 62. Previous history unimportant. Never 
had any distinct rheumatic manifestations. During the last 
six or eight years has suffered more or less with dyspeptic 
troubles. Is an;eniic and thin, though never was rugged and 
strong. For last two years, has been troubled with cardiac 
palpitation and intermittent precordial pains. At times dysp- 
noea and some watery expectoration. Lately has frequent dizzy 
spells or attacks of faintness, Never had any dropsy. Pulse 
rapid (195) and arrhythmic. 

Heart apex .in fifth interspace one-half inch to the left 
of normal situation, impulse slightly increased in force, quick 
and irregular in nature. A distinct thrill is present a trifle 
to the right of the apex beat. 

A loud, distinctly pre-systolic murmur is heard in the 
tgitral area, which is not transmitted in any direction. It is 
rough, vibratory and high in pitch. There is a short but dis- 
tinct interval between the murmur and the first sound. The 
latter is rather short and more abrupt than usual. The second 
pulmonic sound is intensified. 

The character of the first sound, the second pulmonic 
sound, the thrill, the pre-systolic murmur and the arrhythmic 
heart's action in this case were quite characteristic. 
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Mitral RcgiirgitalioH. — This lesion is the most curamon 
of all valvular lesions. It is most frequent in early life but 
may occur at any age. It (mitral valvulitis) is usually pri- 
mary though it may be secondary to aortic valvulitis. It is 
frequently combined with stenosis of the mitral orifice. Rela- 
tive mitral regurgitation occurs as a mechanical consequence 
of dilatation of the left ventricle from stretching of the 
auriculo-ventricular opening. It is therefore a secondary effect 
of all conditions which cause dilatation of the left ventricle. 
The question is raised whether mitral regurgitation occurring 
from rheumatism is not due to muscle failure rather than to 
valvulitis. Fisher states that post mortem records show that 
pure and simple mitral regurgitation is a comparatively rare 
cause of death. Lees states that careful percussion will demon- 
strate general cardiac enlargement in acute and sub-acute rheu- 
matism. Steele thinks that pure, mitral regurgitation of 
rheumatic origin results ^roni muscle failure, which, wuli 
mitral stenosis is the usual result of rheumatism. Undoubtedly 
we have muscular changes in the heart associated with rlieu- 
matism and some cases of regurgitation may be due to thif 
rather than to valvulitis, but that this is the rule cannni be 
accepted, especially in young subjects. 

The mechanical effect on the heart of mitral regiirgilaiinn 
is similar to that of stenosis as far as the left auricle and right 
ventricle are concerned. The left auricle, however, doe^ not 
become so greatly enlarged as in stenosis. The left ventricle 
becomes more or less dilated and hypertrophied. This is sjen- 
erally ascribed to the efifect of the extra amoiuit of blood enter- 
ing the ventricle during diastole and the auricular contraction, 
this causes dilatation and there is subsequent compensatory 
hypertrophy. It is quite possible that in many instances the 
dilatation of the ventricle is largely due to muscular weakness 
from changes in the muscle caused by the rheumatism. , 

Compensation for mitral regurgitation is furnished 
through hypertrophy of the right ventricle. As long as the 
compensation is maintained there are few systemic effects; 
with its failure, however, we have the systemic evidence of 
failing circulation. 

There are no subjective symptoms of mitral regurgitation 




as long as coijipeiisation is well maintaiiieiJ, which may be for 
an indefinite period, neither patient nor physician suspecting 
the existence of a heart lesion. With loss of perfect compen- 
sation there will occur dyspnoea, a short, hacking cough, and 
frothy, watery or bloody expectoration. Exertion causes 
marked dyspnoea and cardiac palpitation. When backward 
pressure through the tricuspid valve occurs, there will be symp- 
toms of venous stasis, cyanosis, enlargement of the liver with 
a sense of weight and fuUness. There may be shght jaundice. 
nausea, anorexia, headache. Dizziness or stupor may occur 
from venous pressure. The urine is diminished in quantity. 
is high colored and deposits Hthates freely. It may contain 
albumen and perhaps blood casts. Constant dyspnrea from 
pulmonary congestion and cedema with free watery or bloody 
expectoration will occur. The latter may be very plentiful if 
pulmonary congestion is great and fretjnently affords consider- 
able relief to the patient. CEdema is a common symptom and is 
present in most advanced cases to greater or less extent. It 
may become very extensive and involve the entire body. 

Inspection shows the area of cardiac impi'tse to be in- 
creased; it may he very extensive. In young children there 
may Iw prominence of the prscordium. A double cardiac 
impulse may rarely be seen (Bamberger, Skoda, Leyden). 
Epigastric impulse is visible if there is much enlargement of 
the right side of the heart. 

Palpation determines the apex beat to be displaced more 
to the left than downward; it may be well outside the maniniil- 
lary line and not lower than the sixth space. Again there may 
be little or no downward displacement while there is consider- 
able lateral displacement. A systolic thrill or tremor may be 
felt at the ape.x, or perhaps at the base of the heart, but it is 
in no way distinctive of mitral regurgitation. 

The pulse of mitral regurgitation is not strong in pro- 
portion to the heart's action, owing to the amount of regur- 
gitated blood. It is soft, and regular as long as compensation 
lasts. When compensation begin'; tn fail the pulse becomes 
irregular in force and rhythm and later becomes intermittent. 
These rhythmic disturbances of the pulse are often the first 
signs of failing compensation, and as this condition advances 
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they become very marked. The sphygmogram of mitral 
regurgitation is not characteristic. In advanced cases it will 
show simply an irregular, wavy line. When the heart's action 
is fair it shows amplitude, and breadth of the diastolic notch. 

Percussion shows the extension of cardiac dullness to 
the right, as well as to the left and downwards. 

On auscultation we obtain the characteristic murmur of 
mitral regurgitation ; a systolic murmur which occupies a por- 
tion or the whole of the period of the first sound and more or 
less completely obscures it. The first sound — ^particularly in 
the early stage — may be clear and closely followed by the mur- 
mur. The murmur may be short but usually it is long. Its 
quality is soft and blowing, the pitch low, though exceptionally 
it may be high-pitched and rather harsh. Its area of diffusion 
is to the left. Usuallv the murmur is lost between the anterior 




Pulse tracing in a case of mitral regurgitation in a well compensa- 
ted state. 

and mid-axillary line, to be heard again along the spine about 
the fifth and sixth dorsal vertebrae on the left side. In some 
cases the murmur is carried directly around" the left side of the 
chest. Again it may be faintly diffused all over the front and 
rear of the left chest. 

The murmur of organic mitral regurgitation varies much 
in intensity and character from time to time. It rarely disap- 
pears completely except with the advent of compensatory fail- 
ure, or possibly when occurring in very young children. The 
so-called "dynamic" regurgitant murmur occurring in anaemia 
or chorea may disappear. 

Relative mitral regurgitant murmurs are very soft, and, 
compared with their distinctness at the apex the extent of 
transmission is slight as they are seldom heard farther than 
four or five inches to the left of the apex. 
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During the period of compensation of a mitral regurgi- 
tation, the second pulmonic sound is accentuated. Skoda, who 
first emphasized this fact, considered it a "positive" sign of 
mitral regurgitation. It is certain evidence of high pulmonary 
pressure which is also present in mitral stenosis, though per- 
haps more variable in the latter condition. 

The following history is from a case of simple uncom- 
pHcated mitrai regurgitation : 

Woman 42 years old has been under observation at dif- 
ferent times for five years. Had rheumatism when 24 year^; 
old. No subsequent attacks of rheumatism. Married at 26. 
two children. Five years ago she presented herseSf in the fol- 
lowing condition: Heart enlarged; right border one inch to 
the right of right border of sternum; left border at left mam- 
miliary line; apex in sixth interspace just outside mammillary 
line; blowing, systolic, mitral murmur; intensified second 
sound; passive congestion of the lower portion of both lungs; 
congestive enlargement of the liver the lower border of which 
was below the umbilicus; congestion of the stomach; cedema 
of both legs as far as the knees. She suffered from dyspncea. 
cough and anorexia, and was expectorating freely a thin mucus. 
Orthopncea was troublesome. Heart's action slightly irregu- 
lar. She was relieved by treatment so as to feel quite well. 
During the subsequent five years she appeared for treatment 
four different times, each time presenting the same conditions 
as At her first appearance and each time being afforded the 
same relief. The last time she appeared the conditions were 
generally worse than before. Her subsequent history is un- 
known, but asystolism could not have been deferred for long. 

Pulmonic Stenosis. This lesion is rare. The most experi- 
enced observers have seen but few cases. It is rarely seen in 
advanced life, being usually of congenital origin, in which con- 
nection it is usually associated with a patent foramen ovale. 
The majority of the reported cases of pulmonary stenosis have 
been in persons under thirty years of age. 

The pulmonary valves may be fused together so as to have 
a very small opening. Tumors of the mediastinum, aneurisms 
or enlarged bronchial glands may press on the pulmonary 
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artery and jiroduce in some degree the symptoms and effects 
of stenosis of the valves, Tlie effect on the heart of pulmon- 
ary stenosis is to cause enlargement of the right ventricle from 
hypertrophy and dilatation. The tension in the pulmonary 
system is low and the lungs are frequently the seat of tuber- 
culosis. Tricuspid insufficiency eventually results from dilata- 
tion of the right ventricle. In congenital cases the extent of 
the physical changes in the heart will be modified in proportion 
to the effect on the intraventricular pressure, of various degrees 
of patency of the foramen ovale or of the septum ventriculornm 
which may co-exist. 

There are no rational symptoms specially indicative of pul- 
monary stenosis. Ansraia is frequently present; dyspncea, 
cyanosis, cardiac palpitation and dropsy may be present. 

Inspection and palpation will show some increase in the 
force and area of cardiac motion, slight displacement of the 
apex beat to the left, epigastric pulsation and perhaps irregu- 
larity of the heart's action. A systolic thrill may be felt in 
the second left intercostal space near the .sterna! border ; accord- 
ing to Potain this is always present and easily recognized. 
Percussion determines extension of the cardiac dullness an inch 
or more to the right. Sight displacement of the left border of 
dullness may possibly Iw recognized. The basic dullness may 
reach to the second rib. 

On auscultation we hear a systolic murmur. It is heard _ 
in the second, left intercostal space near the sternal bordet 
and is transmitted upward and outward toward the \eS{ 
shoulder. It is not beard toward the apex or in the vessels otM 
the neck. According to Carpenter the murmur of mitral steno- 
sis may be beard with greatest intensity anywhere between the 
second interspace and the level of the xiphoid cartilage. The 
murmur is usually plainly heard and is lower in pitch than 
stenotic murmurs of the left side of the heart. It is louder 
when the patient is lying down. Basic, systolic murmurs re--, 
sembling that of pulmonic stenosis may occur from simpl 
ansmia. dilatation of the pulmonary artery, communicatioi 
between the aorta and pulmonary artery, and patent ductlU 
arteriosus (Carpenter). 

The following case presented the cardinal symptoms c 
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pulmonary stenosis in such association that an anle-ni!>rtem 
diagnosis was conjectural only: 

Girl, aged 15. Not well developed, sickly since birth. 
Troubled with dyspncea on slight exertion; cyanosis if exer- 
cises freely; no cough; more or less constant cardiac palpita- 
tion; slight clubbing of finger ends. 

Examinations show moderate general enlargement of the 
heart. Basic tiullness does not reach above third rib. Epigas- 
tric pulsation present. Heart's action irregular. Distinct 
systolic thrill in second, left intercostal space. Blowing, rather 
rough, systolic murmurs heard at the base and as low as the 
sixth costal cartilage over sternum. From second left inter- 
space the murmur is transmitted outward and upward for a 
distance of three inches. 



In this case autopsy subsequently proved the existence of 
congenital pulmonary stenosis, patent foramen ovale and de- 
ficient septum ventriculorum, a combination which would 
explain the symptoms and also the presence of a murmur as 
low as the sixth rib. The modification of intra-cardiac press- 
ure through these communcations explains the comparatively 
small amount of cardiac enlargement, particularly as regards 
the right side. 

Pulmonic Regurgitation. As an organic lesion pulmonary 
regurgitation is very rare and its occurrence is doubted by 
some. It may occur in connection with pulmonary stenosis. 
Relative insufficiency of the pulmonary valves is occasionally 
found. A number of instances are reported, most of which 
are supported by autopsy. Relative regurgitation may occur 
from disease of, pressure on. or plugging of (Litten) the pul- 
monary artery: diseases of the lungs or pleurje (Gourand) ; or 
secondary to mitral disease (Gouget, Chaufford). Any cause 
which will raise the pressure in the pulmonary artery may 
induce pulmonary insufficiency. Myocardial disease will not 
cause regurgitation at the pulmonary valves as readily as it 
will at the other valvular openings, because the depth of the 
conus arteriosus modifies the effect on the valves of the dilata- 
tion which may result from muscular weakness. 
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There are no rational symptoms of pulmonary regurgi- 
tation, though some dyspnoea or cyanosis may be present. The 
physical signs will be those of enlargement of the right heart. 
There may be systolic pulsation in the second, left interspace, 
also a thrill, which may be systolic or diastolic. If the pul- 
monary artery is much dilated, the dullness at the base may 
extend to the second rib. The murmur of pulmonic regurgita- 
tion is diastolic in time, loudest at the second, left interspace 
and is transmitted down the sternum. According to Bern- 
hardt it is loudest during expiration. Systolic intensification 
of the inspiratory murmur (Gerhardt's "audible capillary 
pulse") may be present but is not distinctive of pulmonic in- 
sufficiency. The murmur of pulmonary regurgitation may 
appear and disappear at times while under treatment (Pa- 
winski). 

I have in a few instances heard a diastolic murmur appear 
at the second left interspace in cases of valvular disease of the 
left heart, and in cases of pulmonary fibrosis. These murmurs 
were conveyed down the sternum and were followed by signs 
of dilatation of the left ventricle. As they could not be re- 
garded as cases of tricuspid stenosis — especially in those in- 
stances where mitral disease was absent — they were probably 
cases of relative pulmonic insufficiency, though opportunity for 
a post mortem test of the valves was not had. 

Tricuspid Stenosis, This lesion is very rare. Accord- 
ing to Strumpell its occurrence is so rare as to be of no prac- 
tical importance. Over one hundred and fifty cases are now 
on record supported by autopsy. It occurs more frequently in 
women than in men. About seventy-five per cent, of the re- 
corded cases were in women, which Leudet thinks may be ow- 
ing to the puerperal state. Tricuspid stenosis is usually asso- 
ciated with some other valvular lesion. According to Rosen- 
stein, no case of tricuspid stenosis uncombined with other 
lesions is recorded. All of the cases collected by Fenwick show 
combined lesions. The most frequent association is mitral 
lesion. The next is mitral and aortic lesions (usually stenosis). 

Uncombined tricuspid stenosis does occur, however, as 
is proved by Leudet's series, 114 cases of tricuspid stenosis, in 
eleven of which there was no associated lesion. About fifty 
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per cent, of the cases are due lo rheumatism l,Fenwick. 
Leudet), though Rosenstein and Peacock consider all cases as 
being of congenital origin. 

Tricuspid stenosis may be congenital or acquired. The 
congenita] form is usually associated with defects of the septum 
ventriculorum, patent foramen ovale and ductus Botalli, or 
pulmonary stenosis. In all cases of tricuspid stenosis there is 
usually some regurgitation. With marked stenosis the right 
ventricle may be small even though mitral stenosis be present, 
though as a rule it is enlarged, as is the heart generally, from 
associated lesions. The right auricle is usually enlarged, it 
may be greatly so. from hypertrophy and dilatation. While 
one or two cases of tricuspid stenosis have reached an age above 
fifty years, the majority die early. Over thirty per cent, die 
between twenty and thirty years of age. 

The subjective symptoms, of tricuspid stenosis are not dis- 
tinctive. Cyanosis is generally present, as is dyspnoea, which 
may be severe. Cardiac palpitation and arrhythmia may be 
present. More or less marked evidence of venous stasis and 
cedema will occur. Presystolic venous pulsation is present, 
with at times a systolic pulsation from regurgitation. Systolic 
pulsation in the liver may be present. 

Physical examination will show enlargement of the heart, 
which is usually general. There is nothing distinctive about 
the enlargement unless unusually high extension of the basic 
dullness on the right would indicate enlargement of the right 
auricle. The pulse of tricuspid stenosis is feeble and may be 
rapid and arrhythmic. Thrills may be felt at times. The 
munnur of tricuspid stenosis is diastolic. It is not constant 
or uniform in character, quality or intensity. According t" 
-Walshe. Flint and Hope, it is very rarely heard. Potain, Paul 
and others do not recognize its authenticity. Its point of max- 
imum intensity is over the tricuspid area (beneath the stemimi 
at the level of the fourth rib), and according to Grawitz is 
particidarly diagnostic if heard at the right edge of the sternum 
over the fifth or sixth cartilages. It is a difficult matter tf 
outline the features of such a murmur clearly, as associated 
tmirmurs, as well as arrhythmic conditions or tachycardia, will 
interfere with its recognition. In some cases the only murmur 
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recorded in the tricuspid area was a systolic 
Duroziez, Fenwick, Duckworth and others say th"^ Stokes, 
diastolic. Hayden thinks that an open area betwee '^""""'' 's 
acteristic situation of mitral and tricuspid diastoli " ^^^'"" 

in which no murmur is heard, serves to distinguish "^"^™"'"S' 
nosticate the two murmurs. ^ " ^"d diag- 

The diagnosis of tricuspid stenosis has seldom h 
intra vitam (six times in one hundred and fourt " "*^^^ 
The most characteristic sign is a diastolic murmur h *^^^^^- 
the lower portion of the sternum, which can be diff ^^^ ^^^^ 
from a mitral murmur. According to Shattuck inTf'^^^'^ 
patient with mitral or aortic disease and rheumatic h'"^*'^ 
with recurrent or prolonged venous stasis, tricuspid l^^^^^' 
may be inferred whether a presystolic murmur is heard ^"°^'^ 
The following history is from a case of acquired ^^ "°'' 
stenosis in connection with mitral stenosis: "cuspid 

Woman aged 24. Rheumatic history. Complains of 
cough, dyspnoea, cardiac palpitation praecordial pain, dizzi^Ss 
and faintness, and at times slight cyanosis. Examinat^n 
shows general enlargement of the heart, especially of the riilh? 
ventricle. The pulse is rapid and arrhythmic, feeble and of In 
tension. A mitral thrill m mitral area; a basic, systolic thrin 
is also felt. Slight presystolic, venous pulsation just above 
sternum. Presystolic murmur in mitral area. Over right edee 
of lower part of sternum can be head a diastolic murmur co 
incident with, but not quite as long as the mitral murmur One' 
half inch to the left of the sternum, about the fifth interspace 
there is an area where the murmur is very faint, but at no point 
between the mitral and tricuspid areas is it entirely absent 
There is moderate congestion of the liver and stomach, also 
moderate oedema of the legs. 

While tricuspid stenosis was suspected in this case it was 
impossible to separate the murmurs, and the general symptoms 
were not incompatible with the history of advanced mitral 
stenosis. Autopsy subsequently proved the existence of tri- 
cuspid and mitral stenosis. The total absence of any symptoms 
during the patient's early life previous to rheumatism, together 



CHRONIC ENDOCARDITIS. 99 

1 the absence of any congenital defects or maiformations of 
t heart, would indicate the acquired nature of the lesion. 

Tricuspid Rcgurgilalioti. As a primary lesion tricuspid 
furgitation is rare. Secondary lo those conditions which 
Ese the pressure in the right ventricle it is very comnion. 
' These conditions are chiefly valvular disease of the left heart 
and particularly mitral lesions, and chronic diseases of the lungs 
and pleura; (according to Balfour bronchitis ranks next to 
mitral lesion as a cause of tricuspid regurgitation). The oc- 
currence of secondary tricuspid regurgitation marks the devel- 
opment of asystolism of the right ventricle. When it occurs 
from overtaxing the heart in connection with a primary mitral 
lesion it may be recovered from, but when mitral insufficiency 
secondary to the aortic lesion is followed by tricuspid regurgita- 
tion, the heart muscle is usually too weak to allow of any 
recuperation. 

Valvulitis at the tricuspid opening is very rare in the 
adult. Ulcerative endocarditis is very rare at these valves. 
The morbid processes are not essentially different from those 
incident to valvulitis of the left heart. The effect of tricuspid 
regurgitation is to cause dilatation of the right auricle. In 
primary tricuspid valvulitis there may occur some hypertrophy 
of the right auricle, but in secondary regurgitation hypertrophy 
will not occur. The backward pressure of the regurgitant cur- 
rent is transmitted to the veins entering the right auricle. In 
the veins tributary to the inferior vena cava having no valves, 
the backward pressure is manifested. Enlargement of the liver 
may occur. In long continue<l cases "nutmeg" liver may de- 
velop. Enlargement of the spleen, congestion of the stomach, 
h.-emorrhoids and induration of the kidneys will occur. 

The subjective signs of tricuspid regurgitation are inter- 
mingled with those of the associated lesions in siich a manner 
that it is difficult to separate them. There will be dyspncea, 
orthopncea. cardiac palpitation and arrhythmia, headache, ver- 
tigo and dizziness from passive cerebral hyi>erremia. Gastric 
disturbances are sometimes severe. The skin becomes a dingy 
yellow. The kidney secretion is scanty and high-colored. 
Constipation may be obstinate and there will be dropsy with 
or without ascites. Broadbent thinks that oedema and cyanosis 
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in connection with mitral stenosis is indicative of tricuspid 
regurgitation. 

Physical examination usually shows general enlargement 
of the heart which may be very great in some cases of secondary 
tricuspid regurgitation. Extension of dullness towards the 
right nipple and upward at the right base indicates enlargement 
of the right side. Systolic pulsation in the liver may be seen 
or felt. (This must be distinguished from the epigastric pul- 
sation due to the impulse of the enlarged right ventricle.) 
Epigastric pulsation is usually present. Pulsation in the jugular 
veins is an important symptom. It may not be present at first 
unless the valves in the veins are situated an inch or so above 
the mouth of the vein, in which case pulsation may be seen 
just above the sternum while the valves are yet competent. 
Later with incompetent valves pulsation of the jugulars is 
marked. True jugular pulsation is distinguished from false 
or transmitted motion by pressing on the vein. If the pulsa- 
tion is from the right auricle it continues between the finger 
and the heart and ceases above the finger. 

The murmur of tricuspid regurgitation is systolic in time, 
low in pitch, blowing and soft in character, and is heard with 
greatest intensity at the left border of the sternum or over its 
lower part from the fourth to the sixth rib. It has a short 
direction of transmission upwards and to the right. It is sel- 
dom heard above the third rib and is not conveyed to the left. 
It is sometimes heard plainest over the right costo-xiphoid 
notch. This murmur together with epigastric pulsation and 
jugular pulsation constitutes the chief evidence of tricuspid 
regurgitation. While tricuspid regurgitation is of great clin- 
ical importance as an evidence of right ventricular asystolism, 
its symptoms are so mixed with those of the causative lesion 
that citation of cases would be but repetition. 

Prognosis. Xo definite statements can be made relative 
to the prognosis of a certain lesion without knowledge of the 
effect on the heart chambers or muscle which the particular 
lesion is having, this, of course, requires time. Mixed lesions 
are, of course, more unfavorable than single ones. Pure aortic 
stenosis and simple mitral regurgitation are undoubtedly the 
most favorable lesions. Between mitral stenosis and aortic 
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regurgitation it is not easy to choose; different observers vary 
much in opinion. However, discussion on this question is use- 
less; the variations depend on the extent and effect of the lesion, 
and we can only prognosticate after understanding these. 
When a sufficient length of time has elapsed to show that there 
is little or no change taking place in the physical state of the 
heart as a result of the lesion, then if the dynamical condition 
of the heart muscle is good and the patient tractable and under- 
stands his limitations relative to physical eflfc^t, there is no 
reason why his life expectancy — other things being equal — 
should not be equal to that of any other individual. 



CHAPTER V. 

CHRONIC ENDOCARDITIS (Continued). 

Treatment. — The treatment of chronic endocarditis 
embodies the management of the various degrees and phases 
of ataxia of the heart muscle into which the physical alterations 
of the heart which are secondary to valvular lesions eventuate. 
Neither the presence of chronic endocarditis, of a valvular 
murmur, or of physical alterations in the heart, warrant the 
institution of therapeutical measures imless as a result of one of 
these conditions there is dynamical failure of the heart muscle. 
A patient is not treated because he has a murmur, but because 
as a result of the lesion (and consequent upon the physical 
alterations in the heart consecutive to the lesion) there is in- 
ability of the heart as a pump. Until there is evidence of this 
failure of the heart muscle to cope with the demand upon it, 
treatment is unnecessarv. 

The length of time between the establishment of a chronic 
endocarditis and the beginning of muscular ataxia resulting 
therefrom, will, of course, vary greatly wuth the different 
lesions and in different individuals. I have known this period 
to last thirty years in an uncomplicated case of aortic stenosis. 

The management of this period of compensation rests 
with the patient, who, if intelligent, may do much to avert 
subsequent trouble, or at least to postpone it if the nature of 
the trouble be explained and he be made to understand the 
limitations which apply to his individual case. A person with 
w^ell compensated mitral regurgitation or aortic stenosis (the 
most favorable lesions) may follow any of the ordinary avoca- 
tions, including those of the laboring man. without danger, 
providing he be careful not to undertake anything necessitating 
sudden, severe or continued strain. Persons with aortic regur- 
gitation should not undertake hard physical labor, though light 
outdoor employment is favorable. Indoor occupation is, as a 



lo: 



CHRONIC ENDOCARDITIS. 



103 



rule, best adapted to cases of mitral stenosis, especially in 
changeable climates. These patients should avoid everything 
which increases the respiratory rate, also all mental overwork, 
worry or excitement, as these influences disturb the cardiac 
rhythm in mitral stenosis, more than in any other valvular 
lesion. The kinds of employment to be interdicted are those 
which entail exposure to cold and wet, severe muscular exer- 
tion, the breathing of impure air, the occupation of mining (be- 
cause of tendency to develop anremia), also that of sailor or 
soldier. Of course the element of social inequality appears here 
and may frustrate — and usually does — our attempts to guard 
against the mechanical result of overwork. 

Patients with well compensated valvular lesions should 
be cautious about moving suddenly into very high altitudes; 
also about laboring or taking active exercise at an altitude 
much above that to which they are accustomed. Ill effects may 
not be felt at the time, but often are manifested subsequently. 
Some cases of valvular disease, even with beginning muscle 
failure, are benefited by a temporary sojourn at an elevation 
from one to two thousand feet higher than they have been ac- 
customed to (mitral disease, for instance, particularly regurgi- 
tation). 

During the period of compensation there is, as a rule, 
little or no demand for treatment. In some cases of aortic 
disease palpitation may be troublesome. In mitral stenosis 
palpitation and arrhythmia may occur from nervous excite- 
ment or from gastric or abdominal disturbance. Regulation 
of the diet, with the administration of intestinal antiseptics 
where intestinal fermentation is present, will often relieve these 
rhythmic disturbances. Among the most useful and innocuous 
antiseptics are benzosol (four grains), thymol (two grains), 
and charcoal (three grains), in capsule. When the rhythmic 
disturbance is due to cardiac excitement, ten grains of sodium 
bromide with one drop of tincture of aconite, three or four 
times daily, is very useful to quiet and regulate the heart. 
Strontium bromide (10 to 15 grains) may be given in place of 
sodium with advantage. Potassium bromide is verv useful for 
nervous distress and restlessness incident to valvular lesions. 
The use of cactus, adonis, coronilla and remedies of this group 
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in this, connection is not rational. When, however, beginning 
cardiac weakness is associated with disturbances of rhythm, 
the use of these remedies may be very satisfactory, much more 
so, indeed, than the use of more powerful medicmes. 

The diet of cardiopathic patients should be carefully reg- 
ulated. This pertains especially to the hyposystolic period of 
heart lesions, but early care of the diet may save much trouble. 
Adler and Stern, from examinations made after test meals, 
conclude that the stomach of cardiac patients is not materially 
different from the normal stomach. Einhorn concludes that 
heart disease does not diminish the acidity of the gastric juice, 
and that gastric symptoms are the result of congestion of the 
mucosa. 

Definite rules should be given cardiac patients about their 
manner of eating and drinking, to the effect that the meals 
should be taken regularly. There must not be less than five* 
or more than six hours between meals ; there must be no food 
taken between meals. (When marked cardiac failure is present 
and nourishment is important, food in concentrated form, such 
as peptonized milk, ,beef peptonoids, somatose, etc., may be 
given every three hours). The amount of fluid taken with the 
meals should not exceed eight ounces. Mineral or plain water, 
or seltzer water and milk may be taken between meals. Bal- 
four recommends sipping hot water between meals as a cardiac 
stimulant more valuable than alcohol. The latter he justly 
objects to. Extremes in the temperature of ingested fluids 
affect the pulse rate and blood pressure. According to Strick- 
ler and Friedrick, cold water diminishes the pulse rate and 
raises the blood pressure ; very cold water sometimes diminishes 
the blood pressure; warm water quickens the pulse rate and 
raises the blood pressure; lukewarm water usually lowers the 
blood pressure. These effects are more marked in diseased 
conditions than in health. The only alcoholic drinks that should 
be allowed are an occasional glass of dry wine, like Rhine wine, 
moselle or claret at meal time. The abuse of alcohol (and any 
continued use of the stronger alcoholic preparations constitutes 
abuse in this connection) is a most dangerous thing in cardio- 
pathic patients. Care must also be exercised in regard to the 
use of tea and coffee. Stokes long ago pointed out the tendency 
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of these substances to produce irreguiaritics of the heart's 
action. Personal idiosyncrasies are very marked, however, in 
relation to these drinks. 

Tobacco should be altogether interdicted. Bernard 
showed that tobacco increased the pulse rate, and many observ- 
ers have declaimed the disastrous effect of tobacco on the heart. 
(Decaisne observed 21 cases of intermittence of the pulse inde- 
pendent of organic lesion, in 88 confirmed smokers. He thinks 
a state of narcotism of the heart is developed, characterized 
by pulse intermittence.) The bad effect of tobacco on the 
cardiac rhythm is particularly evident in functional disorders 
where there is a tendency to rhythmic alterations. In many 
of these cases the digestive functions are to blame, nevertheless, 
in a person with well-marked functional or organic disease of 
the heart, the use of tobacco should be prohibited. 

Mineral waters are of little therapeutic value beyond the 
fulfillment of some temporary indication. Beaumetz declares 
that they are contraindicated, especially the sulphurous waters. 

The character of the food should be adapted to the indi- 
vidual patient with the object of easy and complete digestion. 
In general, the carbohydrates, — fats, sugars and starches — 
should be eliminated as far as consistent with maintaining a 
nutritious diet. Meats and meat preparations may be allowed 
providing the digestion is fair and the kidneys are not involved 
in the case. For cases of marked ataxia of the heart, milk. 
buttermilk, or milk and seltzer water is the best diet Huchard 
especially commends milk diet for the disturbances arising from 
the auto-intoxication of renal incompetence. Moreover, milk 
is a valuable diuretic, which fact, according to See, is due to 
the lactose contained therein. In cases where dropsy is present 
and a mixed diet can be taken, a diet as dry as possible is rec- 
ommended for its favorable effect on the cedcma. In my ex- 
perience the good effect of this diet is not sufficient to balance 
the difficulty of maintaining it. 

In some cases the first evidences of insufficiency or 
arrhythmia, or both, on tlie part of the heart are connected 
with some disturbance of the alimentary tract, and regulation 
of this will correct the cardiac symptoms. Many of the dis- 
agreeable symptoms of a weak but not failing heart, which 
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arise from visceral congestion, are relieved by attention to the 
gastric and hepatic functions. Indeed, this is true of the most 
advanced cardiopathies also. It is wonderful what a change 
for the better is often induced in a weak circulation by the 
administration of a few doses of mercury. Murry says that 
mercury, in the form of blue pill, is extremely valuable in 
some cases of heart disease. A useful combination is the fol- 
lowing : 

Irisin, gr. J. 

Euonymin, gr. ^. 

Ext. nucis ,vom., gr. ^. 

Hydrarg. mass., gr. 3. 

M. s. For one pill to be taken at bed time. 

In some cases four or five quarter-grain doses of calomel 
may be preferable. In many cases of cardiopathies after 
middle life the continued administration of small doses of mer- 
curv is decidedlv beneficial. Here the red iodide, or the cor- 
rosive chloride, of mercury, may be used. Morrison says that 
the virtues of mercury are conspicuous in cardiac dropsy with 
hepatic congestion. Beatty says that mercury is of value in 
venous engorgement from chronic, primary mitral disease with 
back pressure; in venous engorgement from mitral incompe- 
tence secondary to old-standing aortic disease; in dilatation 
with general dropsy, but no murmur ; in venous engorgement 
from failure of the right heart in emphysema or bronchitis; 
and in venous engorgement in the late dilatation associated 
with Bright's disease. One-half grain of calomel may be given 
in pill with digitalis and squill every four hours night and day 
for ten or fourteen days. If diarrhoea should appear, change 
to a similar pill containing in addition one-eighth to one-half 
grain of powdered opium. W. H. Thompson says that in 
chronic endocarditis good results are often obtained from 1-24 
of a grain of perchloride of mercury given thrice daily for a 
week. Wood points out that with hepatic congestion, oedema, 
and a hard pulse, digitalis acts poorly, and mercurial purges 
are necessary. He also advises from i-ioo to 1-50 of a grain 
of corrosive sublimate with tincture of the chloride of iron for 
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continued administration, Murry cites the c;i^e of ;i man \ 
chronic cardiac disease, who took 20,000 grains ul likie pill 
in tea years with great benefit, and withont saH^atiuti. nansea 
or purgation. 

Moral, as well as physical, hygiene must be considered in 
managing cardiopathies. Strong emotions and passions affect 
the heart disastrously. Certain restrictions nnist therefore be 
placed uptin the passions and emotions. Another qnestion with 
hygienic relations is that of the marriage of cardicvpatbic pa- 
tients. While such patients are not at all likely to follow 

■dvice in this matter, even after having asked it apparently in 
all sincerity, we should place the facts before them and lei 
them assume the resixMisihility. As a rule pregnancy affects 

nfavorably any valvular lesion. Dangerous symptoms are 
likely to appear during gestation, or during, nr immediately 
after, delivery. The dangers to the woman are. from luem- 
orrhages, syncope, rupture of the heart, t)r thrombus nf the 
heart. Miscarriages are frecpient ( Durosier found 21 abor- 
tions or premature births in 41 patients ). Birth is apt to occur 
at seven months. The children die early 137 out of 40 cbil 
dren from cardiopathic mothers died before the sixth year — 
Durosier). The greatest danger 10 the mother is at about 
en and a half months. Chloroform should be used during 
labor, and the woman should be saved violent effort by every 
projjer means at the command of the accoucheur. The mother 
should not be allowed to nurse the child. In a pregnant 
woman, with chronic endocarditis, if compensation be perfect 
and the kidneys are healthy, she will probably go through her 
gestation and confinement without tro\ihle. Tf, however, she 
has suffered from chorea in early life, one may expect trouble 
from this source between the sixth and eighth months of gesta- 
tion, especially in a primipara. According to McDonald, aortic 
insufficiency and mitral stenosis are the most unfavorable 
lesions in relation to pregnancy. See says that mitral stenosis 
is less dangerous than regurgitation as far as laljor itself is 
concerned. In relation to abortion, mitral insufficiency is said 
to be the most unfavorable, and aortic insufficiency the mildest 
lesion. Marked mitral stenosis is the most disastrous of all 
valvular lesions (Handfield — Jones). In a primipara with an 
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aortic valvulitis and an early history of chorea, the latter trou- 
ble reappeared at the sixth month of gestation, was uncontrol- 
able (speech and deglutition becoming impossible) and prema- 
ture labor was induced at seven and a half months. Delivery 
was accomplished with difficulty, and the patient recovered 
without any appreciable ill effect on the heart. 

There are some medicinal measures which, while appli- 
cable to any period of cardiopathies, find their chief clinical 
application in the threatened failure of the heart which ante- 
dates actual dynamical inability on the part of the heart muscle. 
Such remedies as iron, strychnia, arsenic, the iodides and mer- 
cury are of most use at this time. Balfour recommends in old 
people the persevering use of from four to six drops of a clear 
mixture of equal parts of liquor strychniae hydrochloratis and 
of liquor arsenici hydrochlorici. Iron in all anaemic patients; 
in young persons the tasteless tincture is an available prepara- 
tion; in older people the liq. ferri et am. acetatis (Basham's 
mixture), or the iodide of iron are useful. Strychnia (1-30 
gr. t. i. d.) is a valuable tonic for continued administration. 
In cases where cardiac energy is defective without evident 
structural lesion, strychnia may be given continuously for 
years with benefit (Balfour). Iodide of sodium is preferable 
to the potassium salt. It may be given in doses of three to 
five grains thrice daily, and is useful for continuous adminis- 
tration in adult life because of its tendency to oppose vascular 
rigidity. Arsenic is useful (Fowler's solution) when valvular 
disease is associated with vascular sclerosis. Mercury may be 
employed in the manner already spoken of. 

When the patient is seen early enough the careful use 
of the measures already alluded to may postpone indefinitely 
the actual development of muscle failure. The majority of 
patients, however, have already entered upon the hyposystolic 
period of chronic endocarditis when they first appear for ad- 
vice. They demand remedies more potent for immediate 
results than are those already spoken of. It is now simply a 
question of the integrity of the heart muscle and the urgency 
of the demand for help. In general, the indications of a failing 
muscle are: changes in the pulse, dyspnoea, oedema, renal in- 
sufficiency, visceral congestions; as of the lungs, liver and 
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Stomach. Actually, w^ judge of the condition oi the heart 
muscle by the quality and character of the first sound as re- 
iated to the second sound, and by the nature of the physical 
changes in the heart; by the character of the second pulmonic 
sound in mitral lesions, and of the aortic second sound in aortic 
valvulitis in relation to the vascular tension. We must remem- 
ber that muscle failure may be, in a sense, relative to, and 
dependent upon, increase in the peripheral resistance. Thus, 
in a woman of sixty years, presenting to a distressing degree 
all the symptoms of cardiac weakness in connection with scle- 
rosed vessels, marked relief and comparative comfort for a 
long time was obtained througli five drops of tinctnre of opium 
thrice daily. 

Right here we may mention the necessity, in most cases, 
of tlie exhibition of a vaso-dilator in connection with cardiac 
stimulants, especially with digitalis, which contracts the arteri- 
oles. Particularly in persons above middle life a vaso-dilator is 
necessary if we are to get the best effect from such a drug as 
digitalis, and many failures with the drug are due to the omis- 
sion of this very necessary adjunct. The best vaso-dilators are 
opium, nitrite of sodium and nitro-glycerine. Opium is the 
best because it is the safest, most reliable, and the dose is most 
easily adjusted. From two to five drops of the deodorized 
tincture of opium may be given with the liquid preparations of 
digitalis, or one-third of a grain of powdered opium may be 
used with the solid preparations of digitalis. Chemically pure 
nitrite of sodium is a reliable vaso-dilator, the dose, however. 
is more difficult to adjui;t as some persons are very sensitive 
to its action. From one to five grains may be given thrice daily. 
Nitro-glycerine is a powerful vaso-dilator. For this purpose 
it shoidd not be given in doses large enough to stimulate the 
heart. One two-hundredth of a grain (in tablet form) will 
answer. Its action is much more rapid and transient than that 
of opium or sodium. 

If pronounced symptoms of failure of the heart muscle 
are present, rest in the recumbent position is necessary. The 
more absolute the rest, the more pronounced the benefit. By 
rest we relieve the excessive intraventricular pressure which is 
slowly but surely dilating the ventricles, and the medicaments 



no CHRONIC ENDOCARDITIS. 

have greater possibilities for good. Marked improvement will 
often be obtained through rest alone, without any medication. 
Muscular exercise should be given by massage, during the rest 
cure, or, in suitable cases, passive or resistance movements may 
be utilized. 

In connection with the medicinal treatment of the hypo- 
systolic period of cardiopathies we will consider first, those 
medicaments which are used to increase the dynamical power 
of the heart muscle. 

Digitalis. The medicinal treatment of the hyposystolic 
period of cardiac lesions is the most important feature of the 
therapeutics of this stage, and the most important remedy is 
digitalis. It is unnecessary to consider here the origin, history, 
or mode of action of digitalis. It is the indications for its use 
and its practical application in which we are interested. The 
one cardinal indication for the employment of digitalis is failure 
of the heart as a pump. Digitalis is indicated in any case where 
there is dynamical failure of the heart muscle, without refer- 
ence to the nature or location of the primary valvular lesion. 
There is no exception to this rule in the abstract, though there 
may be individual contraindications, such as intolerance of the 
drug, or a dangerous degree of muscular degeneration: With- 
out wishing to discuss the question of the essential nature of 
the action oi digitalis, we may note that the majority of car- 
diopathies appear for treatment with well marked dynamic 
failure. We stimulate the heart to more energetic contraction 
with digitalis. If the integrity of the muscle be fair, the slower 
and firmer contraction determines better blood supply to the 
muscle, and thus the tonic action of digitalis in building up the 
tone and integrity of the muscle is instituted and may be 
of permanent benefit if the drug is properly handled. On the 
other hand, if the muscle is sufficiently degenerated, we will get 
a modified and temporary stimulant action from the digitalis, 
which, after a few days of unsatisfactory struggle on the part 
of the heart, is lost, and the latter relapses into a condition of 
asystolism. Thus we say that clinically — in the beginning of 
a case — ^we employ digitalis most often as a stimulant, and the 
tonic properties are dependent on its virtues in this regard. 
Therefore it should be used at first, as any other stimulant or 
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symptomatic meilicUie is used, in such doses as will produce 
the desired effect. Balfour says that digitalis is used for these 
purposes : first, to improve the nutrition of the myocardium and 
thus augment the force of tlie contraction ; second, to contract 
dilated ventricles; and third, to remove dropsy. I would re- 
state the first proposition in this way : We give digitalis to 
augment muscular contractility and thus to promote nutrition 
of the myocardium, for, hetter nutrition postulates better blood 
supply to the muscle, which, in turn, postulates more forcible 
cardiac contraction. If we did not get the latter we could not 
obtain the former as a result of the administration of digitalis. 
These results obtained, we can prolong the effect possibly for 
years by much smaller and continued dosage. Ewart cautions 
against digitalis in stenosis, either of the periphery or at the 
center, and says that dilatation of the heart and of the orifices 
is the indication for its use: while advanced atheroma, partic- 
ularly cerebral, constitutes a major objection. 

During the earlier history of the hyposystolic period of 
aortic stenosis, digitalis is often not as serviceable as strophan- 
thus, for the arrhythmia so often a feature of this lesion seems 
at times to be increased rather than diminished by digitalis. 
When right ventricidar failure is present, however, digitalis is 
of service. Much objection has been made to the use of digi- 
talis in aortic regurgitation. Considering that, mechanically, 
aortic regurgitation presents the most difficult conditions to 
manage of all the valvular lesions, and that the ventricular 
dilatation is a progressive affair which can never be brought 
to a standstill unless the leak be slight, we find that digitalis is 
relatively as serviceable in cases of aortic regurgitation as in 
other valvular lesions. The dose, however, should be from 
one-t]uarter to one-half greater than in mitral lesions. A man 
came under observation with aortic regurgitation. He had 
been taking for several years with more or less regularity, on 
his own responsibility, doses of from one to two drams of tinc- 
ture of digitalis, once, twice, or three times daily, or as he 
expressed it, a mouthful when he thought he felt the need of 
it. The dose was reduced and the heart acted badly. Death 
occurred shortly afterward, probably from cerebral embolism, 
Balfour does not agree with the statement that the action of 
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digitalis is generally bad in aortic regurgitation. He thinks 
digitalis is indicated in any case no matter what the nature or 
cause of the concomitant lesion may be. According to Mor- 
rison, digitalis is useless in aortic regurgitation, and belladonna, 
nitrites or strychnia are indicated to quicken the circulation; 
the circulation being largely due to the aspiration force exerted 
by the ventricle and by the inspiratory act. Digitalis is indi- 
cated in mitral lesions where maximum aspiratory force is 
required. 

The most reliable preparation of digitalis is the infusion 
made from the fresh English leaf (a cultivated leaf free from 
stems and stalks which contain, according" to Broeker, only 20 
per cent, as much digitalis as is present in the leaf). It is more 
eligible than the leaf itself. The active principles of digitalis 
are, it is claimed by chemists: digitalin, almost insoluble; digi- 
toxin, wholly insoluble in water; digitonin and digitallein, both 
fully soluble in water. The fluid extract and the tincture prob- 
ably contain all of these principles, but not in constant propor- 
tions. The infusion contains digitonin and digitalein with but 
a trace of digitalin, and is said to be free from digitoxin which 
is the most active and dangerous constituent of digitalis. The 
infusion is therefore the safest preparation and its dose is the 
most easily graded. A useful formula is the following : 

Tinct. opii deodor., 3i-ii. 

Kalii nitratis, 3iv. 

Inf. digitalis (fresh English leaf) q. s. ad., ,^xii. 
M. s. Tablespoonful once in four to six hours. 

The powdered leaf is preferred by some, and is probably 
the most reliable of the solid preparations. The dose of digi- 
talis is more or less arbitrary and is stated about as follows: 
Maximum dose of German digitalin, 1-16 of a grain; French 
digitalin, 1-32 of a grain; digitoxin, (the most active, definite 
and poisonous preparation of digitalis), 1-64 of a grain. The 
maximum dose of digitalis leaves has been given as five grains, 
toxic dose ten grains. The dose of any preparation of digitalis 
will necessarilv varv so much under different circumstances 



Uiat fixed dosage has no place in the therapeutic application of 
the drug in cardiopathies. Arnold and Wood Jr., from an 
experimental comparative study of digitalis and its derivatives, 
came to the following conclusions : i. Digitalin and digitoxin 
each represent the full circulatory powers of digitalis. 2. 
Digitalis, digitalin, and digitoxin stimulate the cardiac-inhib- 
itory mechanism both centrally and peripherally. In larger 
doses they paralyze the intrinsic cardiac-inhibitory apparatus. 
3. They all cause a rise in blood-pressure by stimulating the 
heart and constricting the blood vessels. 4. Very large doses 
paralyze the heart muscle of the mammal, the organ stopping 
in diastole. 5. Digitalin of Merck is a stable compound, one 
gm. of it being equivalent to about 70 cc. (18 dr.) of tincture 
of digitalis. 6. Digitoxin is not recommended for human 
medication on account of its irritant action, which makes it 
liable to upset the stomach when given by the mouth, or to 
cause abscesses when given hypodermically. and on account of 
its insolubility, which renders it slowly absorbed and irregu- 
larly eliminated, having a marked tendency to cumulative 
action. 

We find our cases in a condition of niptured compensa- 
tion. We at once set about to correct the irregular circulation 
by comparatively large doses of digitalis, grading the dose by 
the effect. We do not stop to grade the dose so that the quan- 
tity of drug ingested is balanced by that excreted, before a sec- 
ond dose is administered, by which the tonic action of the drug 
is attained (Balfour). But, having attained a restitution of 
the circulation, the latter method of dosage (one grain of pow- 
dered leaves or its equivalent in twenty-four hours, or i-ioo 
grain doses of digitalin — (Balfour) is adapted to maintaining 
the effect. We would unquestionably have more permanent 
results if we could maintain for years a more or less constant 
administration of small quantities of digitalis, instead of losing 
sight of our patients as soon as the circulation is restored, not 
to be seen again until dilatation has again attained a dangerous 
degree. 

Beates has recommended digitalin (German, pure — 
Merck) in doses of from i/io to ^ of a grain, as a reliable car- 
diac stimulant. This apparently large dosage is effective and is 
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well borne by the stomach. Beates concludes that : i, Digitalin 
(German, pure, — Merck) is a derivative of digitalis not con- 
taminated by other active principles; 2, It possesses a uniform 
and unvarying strength; 3, It is relatively free from the prop- 
erty which produces gastric irritation; 4, It is a powerful stim- 
ulant to the whole cardiac apparatus; 5, It is a pronounced 
and reliable stimulant to the vaso-motor system ; 6, It does not 
develop cumulative action; 7, Adult dose from i/io grain 
(minimum) to i grain (maximum). In two women, seventy- 
two and sixty-five years old respectively, one with an ather- 
omatous aortic stenosis, and the other with a rheumatic aortic 
lesion with secondary mitral leakage, digitalis in one-tenth 
grain doses gave excellent results without any evidence of 
gastric disturbance. A good formula is : 

I? 

Digitalin, gr. i/io. 

Strychnia sulph., gr. 1/25. 
Pulv. opii., gr. 1/3. 

M. 

Ft. capsul no. i. 

The cumulative action of digitalis, about which much 
caution has been given, is seldom or never observed. To suit- 
able cases continuous administration for months is not pro- 
ductive of trouble, though it is better to intermit the exhibition 
of the drug every two or three weeks, for a few days. The 
asystolism which digitalis is said to develop is largely 
due to its administration in cases unsuitable to the drug. W. 
H. Thompson emphasizes the value of resting the heart from 
the stronger stimulants and giving aconite in acute exacerbja- 
tions of chronic diseases. Aconite is indicated instead of digi- 
talis when there is a strong, laboring heart with rapid pulse, 
or a quick pulse associated with intrinsic cardiac pain. A quick 
pulse with high tension indicates renal complication, and calls 
for veratrum viride, which slows the heart and dilates the 
arterioles. 

Strophanthus. According to Fraser the action of 
strophanthus is mainly on the heart muscle and only slightly 
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on the arteries, which he considers advantageous, as it un- 
doubtedly is under some circumaLances. A solution of 
strophanthin. 1-3.000, passe<l through the vessels of a frog's 
web and caused no change, only slight transitory change re- 
sulting from a solution of 1-2.000. A solution of digitalin, 
1-20,000 caused sufficient contraction to stop the passage of 
the solution, 

Balfour considers the lack of action on the arterioles of 
doubtful advantage, as the blood pressure is more variable and 
metabolism iiiicertaiu. Strophanthin is more soluble and ab- 
sorbable than digitalin, is rapid in action, and available for 
hypodermic use. Strophanthus is the only member of the 
group which rivals digitalis, but it is not equal to, and will not 
displace, digitalis. 

Strophanthus increases the force and duration of the car- 
diac systole. Its tonic action is slight or altogether wanting, 
as the tonicity of the heart muscle is not maintained after the 
cessation of the drug, but relapses into its former condition 
unless improvement in this respect has been obtained through 
rest, diet, tonic medication, etc.. during the period of stimula- 
tion by the strophanthus. In the minor degrees of ataxia of 
the heart exhibited by nervous, irritable, excitable persons, 
strophanthus is particularly useful. This is especially true of 
mitral stenosis, in which lesion strophanthus is particularly 
effective in controlling the distressing palpitation and dyspncea 
so frequently present. In the more marked ilegrees of cardiac 
weakness which border on asystolism. resulting from any 
lesion whatever, strophanthus is not effective in stimulating 
the heart to its usual dynamical condition. In some instances 
strophanthus causes gastric distress and diarrhcea. Gastric 
distress is not so likely to occur if strophanthus be adminis- 
tered in laurel-cherrj- water. The dose of tincture (P. D. & 
Go's.) is from seven to twelve drops. The dose of strophan- 
thin is from 1/200 to 1/60 of a grain. The former dose is 
large enough for hypodermic use. Strophanthin is as reliable 
as other alkaloids of its class, and fairly represents the action 
of the tincture. Wilcox says the gastro-intestinal disturbance 
from strophanthus is due to the character of the preparation 
and is independent of the amount of strophanthin. He thinks 
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that strophanthus is superior to digitalis in: i. Greater 
rapidity of action; 2. Absence of cumulative effect; 3. Non- 
interference with caliber of the arteries. Strophanthus has 
been regarded by some as a reliable diuretic, but its action in 
this regard is decidedly uncertain. 

Caffein. This drug has been recommended by Dujardin 
Beaumetz, Huchard and Semmola in asystolic conditions, 
arrhythmia and cardiopathies of bulbar origin, (a condition 
observed in bulbar affections, characterized by palpitation, 
dyspnoea, weakness of the cardiac sounds, oedema and dropsy, 
without organic disease of the heart — paralytic ataxia of the 
heart), as a cardiac tonic and diuretic. It is, in some few in- 
stances, an efficient cardiac stimulant and diuretic. It seems 
particularly adapted to those cardiopathies which are associ- 
ated with vascular disease or with nephritis, or both. In 
asystolism which is purely the sequence of a valvulitis, caffein 
is not usually effective as a stimulant to the heart, though it 
may be as a diuretic. In too large doses it causes dizziness, 
faintness and irregular pulse. Caffeine is condemned by 
Zenetz, who thinks it is a poison acting on the spinal cord and 
striated and cardiac muscles; that it is very slow of excretion, 
raises blood pressure steadily, and in cardiac and renal patients 
may end in cardiac tetanus. Huchard believes caffeine to be 
superior to digitalis in both renal .and cardiac disease. It 
should be given freshly prepared, after the following formula: 

Caffein (alkaloid), ) 

> aa. .^n — ni. 
Natrii benzoatis, ' 
Aq. destil. q. s. ad., giii. 

M. s. Teaspoonful every four to six hours. 

Strychnia. This drug, next to digitalis, is the most use- 
ful of cardiac remedies. During the hyposystolic period of 
cardiopathies it is used as a stimulant, and is the only one 
which can be safely and advantageously combined with digi- 
talis in all lesions and in all stages. It is particularly efficient 
as a stimulant to the right he^irt, and is therefore indicated in 
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the systolic period of all lesions. The dose as a stimulant 
should be from one twenty-fifth to one fifteenth of a grain. 
The frequent hypoderinic use of strychnia is a powerful car- 
diac stimulant in emergencies. In doses of one twenty-fifth of 
a grain, thrice daily, strychnia is a useful adjuvant to the ac- 
tion of digitalis. 

Spartein. Sulphate of spartein is a remedy of value as 
a regulator of functional or valvular arrhythmia. According 
to Voight it is indicated in weakness of the right heart. 
Thomas, and dishing and Mathews agree that spartein acts 
directly on the myocardium. Chapman has found spartein of 
value in dilatation of the heart, and in dropsy from dilatation 
of the right ventricle. The dose being from J to i grain every 
four hours. Its action is rapid, and it may be used to sustain 
the heart until digitalis has had time to produce its effect. 
Spartein will not fill the place of digitalis in cases of actual 
muscular failure. It is of use in cardiac weakness and irregu- 
larities in neurotic individuals. It is also serviceable to steady 
the pulse in persons addicted to the opium or other drug 
habits. The dose of sulphate of spartein is from one-half to 
two grains. It is readily soluble and can be given hypodermi- 
cally if desired. Thomson recommends the following pill 
when digitalis is not well borne : 



Sparteine suSphatis. 
Pulv. sciilie, 
CaflfeiniE citratis, 
Strychnia sulphaCis, 
Ft. Pil. No. i. 



gr. ss. 
gr. iss. 

;r. 1/30. 



Coiivalltiria. Convallaria majalis was used as early as 
the sixteenth century for diseases of the heart. According to 
See it augments vascular pressure and the ventricular energy, 
is useful if) palpitations and arrhythmia even if due to valvular 
lesions; its diuretic power is great and it is indicated in all 
cardiopathies attended with dropsy. It is also recommended 
in the various irregularities and conditions arising from mitral 
disease. The dose of the officinal fluid extract is from 15 to 
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30 minims. The active principle of the drug having cardiac 
action is convallanmrin, the dose of which is from one-fourth 
to one and one-half grains. 

Cactus Grandiflonis. (Fl. ext., 5 to 10 minims; tincture, 
15 to 20 minims.) Has been specially recommended in myo- 
carditis, angina pectoris, and cardiac arrhythmia and weak- 
ness following acute fevers. According to Wilcox it should 
not be given in mitral stenosis. It has no cumulative effect. 

Adonis Vernalis, (Adonidin, 1/20 to ^ of a grain.) 
Has the same therapeutic indications as cactus. Rummo and 
Ferranini claim that spartein and caffein affect the cardiac 
nerves and muscles little or not at all; Adonidin and conval- 
lamarin affect both the nerves and muscles simultaneously; 
while digitalis, strophanthus and their alkaloids affect the 
muscle primarily and the nerves secondarily. 

Nerium Oleander. This drug has been employed by 
tEfele, and Coronilla scorpioidcs has been introduced by Car- 
dot as cardiac remedies. Poulet highly recommends coronilla 
{\ to I dram doses of the tincture). It is useful in nervous 
debilitated subjects, in various functional disturbances, aids 
digestion, and may be useful where digitalis is harmful or has 
failed. These remedies are neither better nor worse than the 
others of their class, not any of which can be relied upon to 
sustain a heart muscle which has developed serious dynamical 
failure. 

The foregoing medicaments have been considered in a 
group with reference to their action on the cardiac muscle. 
We may now refer to the symptomatic management of car- 
diopathies, for notwithstanding the use of the foregoing rem- 
edies, which of necessity must, if effective, relieve the various 
symptoms, we are often compelled to resort to special symp- 
tomatic medication for the temporary relief of aggravated 
conditions. 

Palpitation. Cardiac palpitation is very distressing at 
times. In association with valvular lesions it occurs most fre- 
quently with mitral stenosis and aortic regurgitation. It is 
often connected with recurrent attacks of endocardial rheuma- 
tism in which case it is controlled by salicylate of sodium. 
Palpitation in the early history of valvular lesions, if not due 
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to reflex disliirbaiice from the liver or gastro-intestiiial tract. 
may be due to derangement of the cardiac nervons mechanism. 
Rest is important. Cold appHcations (ice bags) to the pra;- 
cordiimi or to the nape of the neCk are useful, and are usually 
effective in proportion to Slie absence of arrhythmia. Bromide 
of potassium or sodium with small doses of aconite are useful 
for arrhythmic palpitations. When these means fail, small 
doses of opium are necessary. In the palpitation which is 
sometimes such a distressing feature of the asystolic period of 
an aortic regurgitation, opium is the only satisfactory relief. 
One-quarter to one-half grain of the sulphate of codeine, five 
to ten drops of deodorized tincture of opium, or one-eighth to 
one-fourth grain of the sulphate of morphine (hypodermi- 
cally) may be used. Codeine and sodium bromide make an 
effective combination. It is well to remember that opium is. 
in a sense, a cardiac stimulant (Guliler). and that properly 
administered and watched it is, in these circumstances, a per- 
fectly proper, safe and effective remedy. 

Precordial Pain. Pain hardly deserves mention here, as 
it is not an attribute of valvular lesions. Yet it may be present 
in aortic regurgitation or steno.sis, and occasionally in mitral 
lesions. When excessive heart action is present, bromides, 
opium or cold applications may be employed. In aortic 
valvulitis with general vascular disease, nitrite of amy! or 
nitro-glycerine may be used. Liegeois recommends the tinct- 
ure of piscidia erythrina for the painful sensations associated 
with myocarditis or endarteritis; in gouty, senile and tohacco 
subjects. Twenty-drop doses morning and evening were effec- 
tive, though eighty drops daily may be given continuously. 

Dyspntca. The constant dyspnoea present in the advanced 
stage of valvular lesions, and attributed by many to left au- 
ricular failure, is. in most instances, evidence of an overtaxed 
right ventricle. The dilatation of the alveolar vessels actually 
diminish the breathing space. Nitro-glycerine is often used 
for this dyspncea, and may give relief through general stimu- 
lation: the real remedy, however, is strychnia. When the 
dyspnoea is spasmodic in character, and is associated with vas- 
ailar sclerosis, the vaso-dilators are indicated such as nitro- 
glycerine ( i/2CO grain, in tablet, three to four times daily). 
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nitrite of sodium (2 to 3 grains, in water, t i. d.); codeine, 
morphine, or deodorized tincture of opium. Opium is very 
satisfactory for dyspnoea, and will give relief while we are 
waiting for the action of some slower remedy. As a result of 
Herouet's observations he concludes^, that morphine is admissi- 
ble in mitral stenosis when other means fail. It calms 
dyspnoea and nervous symptoms and induces sleep. Heitler 
considers the hypodermic use of morphine and ether as the 
most rational treatment of severe cardiac dyspnoea, — morphine 
one-twentieth to one-tenth grain doses at first, with ether in- 
jections if the pulse continues small and weak. 

S)mcope and Cyanosis. Attacks of syncope are most 
likely to occur in connection with aortic stenosis or mitral 
stenosis. Rest in the recumbent position, with the head low, is 
necessary. Stimulation may be given with alcohol by the 
mouth or hypodermically. Camphor (hypodermic injections 
of camphorated oil) or musk may be given, though the latter 
is not very satisfactory. Forty or fifty minims of ether hypo- 
dermically is very efficient. In cyanosis, in addition to the 
above treatment, we should use large doses of strychnia hypo- 
dermically (1/25 to 1/16 of a grain). In dyspnoea and 
cyanosis associated with marked venous stasis, especially in 
connection with mitral stenosis, we should not hesitate to 
bleed. The abstraction of a few ounces of blood will not onlv 
fulfill symptomatic indications, but will save and prolong life. 
Pye-Smith considers cyanosis with dilatation of the right heart 
either from pulmonary stenosis or other obstruction, as an in- 
dication for venesection, and is corroborated by Lafleur, who 
says that the most benefit is obtained in cases of primary car- 
diac and arterial disease. According to Huchard we should 
bleed when, in sclerosis, the ventricle is unable to meet the 
increased peripheral resistance. Advanced disease of the coro- 
nary arteries or heart muscle are contraindications for 
bleeding. 

For gastric distress from fermentation, correction of the 
diet should suffice; if not we may use the following: 
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Natrii bromidi, 3iv. 

Bismuth subcarb., 3i. 

Pulv. carbo. lig., 3ii. 

Aq. cinnam. q. s. ad., Jiii. 

M. s. One teaspoonful every 4-6 hours. 

W. H. Thompson advises, for flatulence, ten grains of 
sodium benzoate thrice daily and two drams of sodium phos- 
phate in hot water in the morning, sipped slowly; or blue mass 
every fourth night, and half an ounce of sodium phosphate the 
next morning. For sluggish kidneys a copious saline rectal 
irrigation at no F. is efficient. 

If moderate jaundice appears, in spite of the use of mer- 
curials already alluded to, we may give sodium phosphate in 
one-half to one dram doses, three or four times daily. For 
diarrhoea, which is sometimes troublesome, the bismuth prepa- 
rations are best, especially the sub-gallate in five to eight grain 
doses every three to six hours. It may be necessary to use 
small and continued doses of tincture of opium. If the 
diarrhoea is watery with frequent passages, we may give the 
following : 

Tr. oppi deodor, 3ii. 

Tr. camph., 3ii. 

Acid nitrici dil., 3iii. 

Elix. simp. q. s. ad., '^iij. 

M. s. Teaspoonful after each stool. 

Dropsy. Dropsy is an important though erratic symp- 
tom in valvular disease. It is important because it shows in 
a general way the imperfect circulation, and because the pa- 
tient attaches immense consequence to it. If we can manage 
the oedema, we may be sure the patient will rest satisfied with 
our management of the other features of the case. QEdema 
may be, at first, largely a matter of gravity, and the recumbent 
position will often relieve it, or it will disappear with the in- 
creased vascular tension incident to the administration of 
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digitalis. If the blood pressure is very low bandages to the 
legs will aid the digitalis. The infusion of digitalis should be 
given and if the oedema is well marked, a brisk cathartic should 
be used. One of the best cathartics is compound jalap powder, 
in dram doses morning and evening (Canfield). In some 
cases of sclerosis of the arteries with a firm, tense pulse, digi- 
talis will not cause diuresis unless we accompany it with a 
vaso-dilator (opium, nitro-glycerine, or other nitrites). Digi- 
talis is efficient in those cases with weak, irregular pulse, and 
soft, doughy, easily pitting tissue. At least a half an ounce 
of the infusion must be given every four hours. Again, though 
we regulate the kidney circulation in one or both of these ways, 
diuresis may not occur. We will then have to add some stim- 
ulant to the kidney itself. Here the old time pill consisting of 
one grain each of digitalis, squills and calomel, is useful. Ten 
or fifteen grains of the acetate, or nitrate, of potassium added 
to the dose of infusion of digitalis may be efficient. Glax ad- 
vocates the treatment of cardiac dropsies by restriction of the 
fluids ingested to correspond with the amount excreted. He 
thinks this method will re-establish compensatory action of the 
heart. Either a comparative or absolute dry diet is difficult 
to carry out, and while it is quite possible to give too much 
fluid to some cases, I do not believe that a dry diet reconciles 
the physiological conditions and therapeutical indications 
which we have to meet. 

Squills, broom tops, juniper (teaspoonful of the fluid ex- 
tract thrice daily), or Trousseau's diuretic wine, are useful 
though the latter is more adapted to cases associated with 
nephritis where we are not giving cardiac stimulants. The 
following is the formula of Trousseau's diuretic wine: 



Digitalis fol., 


logms. 


Scillae rad.. 


5gms. 


Bacc. juniperi, 


50 gms. 


Vini alb.. 


750 gms. 



Macerate for four days, add acetate of potash, 15 g^s. 
Filter. Dose, tablespoonful three or four times in 24 hours. 
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Bitartrate of potassium in connection with digitalis is 
often of service, or the following formula, as recommended by 
Brunton, {Haustus Scoparti Conipositus — Si. Bartholomew's 
Hospital) : potassii tarlratis. gr. xx: spirit, juniperi, m. xxx; 
decocti scoparii, ad %i, may be used with digitalis. The old 
"Imperial" drink (Polus PolasH Tarlralis Acidae), long used 
in fevers, may also be serv'iceable as well as agreeable. It may 
be prepared as follows: Acid tartrate of potash, 60 grains; 
sugar and boiling water a sufficient f|uantity; one or two lem- 
ons, stir occasionally till cold, strain and administer. 

In se\'ere cases of dropsy from combined renal and heart 
disease, caffem (natro-benzoate) after the formula already 
given, is decidedly diuretic. When large ciuantities of fluid 
can be given milk is a good diuretic. According to See the 
diuretic qualities of milk are due to lactose which is a certain 
and powerful diuretic in cardiac dropsy, lactose Ijeing better 
than milk diet as it admits of meat or other food. It is sol- 
uble in cold water, one part in six, and one hundred grammes 
daily produces marked diuresis. 

Theobromine is recommended by See as an unfailing 
diuretic. It is insoluble and is given in powder (capsule) 
with the food or in milk. First day. l4 grammes; second day, 
3 grammes; third day, 4 grammes ; then suspend treatment for 
five days; then if necessary give 2 grammes daily for Ihree 
days. 

Our two most valuable special diuretics, however, are 
calomel and diuretin. See, Pepper and others recommend cal- 
omel as a special diuretic. It is the most reliable diuretic we 
have for cardiac dropsies. I have come to regard the failure 
of calomel in pure cardiac dropsy as due not to the drug itself, 
but to failure to properly adjust the circulation, or to improper 
administration. If the circulation be stimulated and the kid- 
neys be not too much diseased, then calomel will surely cause 
diuresis. If the pulse is weak and intermittent, digitalis should 
be given for two or three days before giving calomel, which 
is then administered in three-grain doses, morning, noon and 
night, for two days — eighteen grains in all. During this 
period the bowels should not be allowed to move, (This can 
be effected by giving five drops of deodorized tincture of 
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opium half an hour after each dose of calomel.) The diuresis 
may be delayed for twelve hours after the last dose of calomel, 
but usually begins on the second day of its administration. 
The effect usually lasts for some time. The effect of calomel 
in nephritic dropsies is uncertain, but sometimes surprisingly 
efficient. 

Diuretin (sodio-salicylate of theobromine, containing, it 
is said, about 60 per cent, of theobromine) is a valuable diu- 
retic in cardiac dropsy. Much clinical study has been given 
the drug during the last five years. Some believe its good 
effect on the circulation is due to its diuretic properties (Paw- 
inski). Others believe it acts on the heart also (Hoffman, 
Geissler). It is decidedly doubtful if diuretin has any direct 
action on the heart. According to Brunton, diuretin increases 
the excretion of water by acting on the secreting cells and 
nerves of the kidneys. Diuretin may be given in watefy solu- 
tion, twenty grains every four hours until six doses are taken, 
— one hundred and twenty grains in all. If this quantity does 
not cause diuresis it is useless to continue it. Less than ninety 
grains in twenty-four hours is not effective. Small and con- 
tinued dosage is useless. The effect when obtained lasts for 
some days. A patient, seen in consultation, with a most ex- 
tensive dropsy, was given the calomel treatment. Diuresis not 
occurring by the time the last dose was administered, diuretin 
was given. (Sufficient time was not allowed as the action of 
calomel is sometimes delayed.) During the next three days 
such an enormous quantity of water was eliminated that the 
man went into a condition of collapse, with a pulse of 160 and 
sighing, rapid respiration. He was resuscitated by the rectal 
injection of several pints of normal salt solution. 

If we are able to adjust the circulation — and there are few 
cases where we cannot stimulate the heart sufficiently to allow 
of diuresis — we can almost invariably get rid of dropsical ac- 
cumulations. I have never been obliged to resort to Southey's 
capillary tubes, and very rarely to tissue puncture. When the 
latter method is resorted to, it must be done with antiseptic 
precautions. The leg must be washed with warm water and 
soap, then with sterilized water, then with alcohol. A large- 
needle is sterilized in a flame and a number of punctures made 
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in the skin of the calf of the leg, twenty or thirty punctures 
being made in each leg at one sitting. The leg is then wrapped 
in a thick layer of cotton. When the cotton is saturated it is 
changed, and the leg washed with sterile water. The cotton 
may be covered with oil silk or rubber. Should inflammation 
of the skin develop, it can usually be allayed by a fifteen per 
cent, zinc oxide — lanoline ointment. 

Hypnotics, Insomnia is frequently a troublesome condi- 
tion in cardiopathic patients, particularly in those suffering 
from aortic lesions. The mental hallucinations and peculiar- 
ities so marked in some cases are always more aggravated at 
night. It is not always easy to decide whether to use a hyp- 
notic or not, or as to which one we shall rely on. Various 
drugs have been praised for their freedom from cardiac de- 
pression and their hypnotic power. But, after trying them all 
we usually return to the old stand-by, — opium. A quarter of 
a grain of morphia, with fifteen grains of sodium bromide, is 
the most reliable hypnotic. Chloral and sulfonal are unsatis- 
factory in moderate doses, and unsafe in full doses. Trional 
("5-10 grain doses) and tetronal (5-15 grains) are safer than 
the former, but uncertain in conditions affecting the intracra- 
nial circulation. Chloralamid (30-40 grains) is relatively 
safe and efficient. In large doses it has some disorganizing 
action on the red blood cells. Paraldehyde (^ to i dram) has 
gained ground as a hypnotic. According to Coudray, it does 
not depress the heart or lungs. It may be administered after 
the following formula : 

Paraldehvdi, 3i. 

Spirit, chloroformi, m xv. 

P. tragacanth, 9i. 

Syr. auranti cort., ^ss. 

Aqua q. s. ad, §iii. 
M. s. One or two doses. 

These are the best of the newer hypnotics for use in this 
connection. Their action is, however, uncertain. Some act 
better if given in conjunction with a small dose of morphine, 
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though better results will be obtained if the latter with sodium 
bromide is depended on. 

The medicinal treatment of the hyposystolic period of 
cardiopathies is often disappointing. However, it still main- 
tains its place as the principal method of managing the pro- 
nounced degrees of cardiac failure. The mechanical methods 
of treatment w-hich can be so successfully applied to many 
cases of moderately developed ataxia of the heart are not suit- 
able for use in the more advanced conditions because the heart 
is unable to stand the initial rise in vascular pressure which 
attends the employment of all varieties of mechanical thera- 
peutics. For the same reason these methods are contraindi- 
cated in acute simple dilatations of the heart from heart-strain 
or from rapidly developed muscular weakness in acute febrile 
diseases. It is true that in the latter condition the more pow- 
erful cardiac stimulants are open to the same objections though 
not in so positive a way. Rest and medicinal measures are, 
therefore, our main reliance in any condition of muscular fail- 
ure when the weakness of the muscle, either actually or rela- 
tively, is too great to allow of even temporary increase in re- 
sistance, the mechanical measures being admissible only when 
there is a certain degree of dynamic power of the heart muscle 
with a tendency toward compensatory development. The 
proper employment of mechanical therapeutics of the heart 
postulates a nice discrimination as to the relative capacity of 
the heart cavities and the power of the heart muscle, involving 
accurate diagnostic and prognostic observation as to conditions 
of dilatation and hypertrophy which we will consider here- 
after. 



CHAPTER VI. 

ENLARGEMENT OF THE HEART. 

Under ihe general designation of enlargement of the 
heart, we inchide those alterations in the physical conform- 
ation of the heart known as hypertrophy and dilatation. 
Neither of these conditions is to be considered as a disease 
perse, hut rather as a mechanical result of altered dynamical 
relations hetween the heart muscle and the intracardiac hlood 
pressure. V'arious classifications have been made of cardiac 
enlargements. Fraentzel has classified as idiopathic, those en- 
largements of the heart which have no jetiotogica! relations to 
valvular lesions. 



[This specious distinction is really taking pars pro toto, 
for, taking the term idiopathic in its generic sense, as stiologi- 
cally connected with cardiac enlargements as a physical result 
of dynamic causes, and not as related to primary causes which 
have instituted the sequence of events terminating in enlarge- 
ment of the heart, it wouid he lietter to apply the term idio- 
pathic — if used at all in this connection — to those enlarge- 
ments of ihe heart arising from causes situated within the 
heart itself, whether these causes lie situated at the valves or 
are intra imtros. Those enlargements of the heart which are 
due to alterations in the blood pressure in the aortic or pul- 
monic system of vessels, are, as far as their retiolngical rela- 
tions are concerned, cxocardiac in nature. Cardiac enlarge- 
ment occurs liecause of increased intracardiac hlood pressure. 
(This may he from actual increase in general hlood pressure 
or may l)e a relative increase from diminished dynamical 
power of tlie heart nuiscle.) Whether the enlargement be 
from dilatation, or hypertrophy, depends upon two factors: 
first, the rapidity and extent of development of the increase in 
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pressure; second, the integrity of the heart muscle. If the in- 
crease in pressure is decided and rapidly developed, then dila- 
tation will result. Per contra, if the increase in pressure is 
developed slowly and the heart muscle has not undergone de- 
generation, then hypertrophy will occur.] 

While cardiac hypertrophy and cardiac dilatation are not 
in themselves pathological entities, their diagnostic, prognostic 
and therapeutical relations are of such importance as to neces- 
sitate the most careful consideration. 

CARDIAC HYPERTROPHY. 

Cardiac hypertrophy, in so far as it may occur, represents 
a more or less successful effort at cure on the part of nature. 
The term "excessive cardiac hypertrophy," is misleading. 
Cardiac hypertrophy occurs as a process purely compensatory 
for an abnormal resistance to the emptying of the heart cav- 
ities. The heart muscle does not hypertrophy in excess of the 
demand for power, and except in the relative sense of diminu- 
tion in demand for power after that power has developed (in 
athletes for instance, who drop their physical work after long 
period of training), we are not confronted with the necessity 
of modifying excessive hypertrophy. [The excitable, forcible 
cardiac action which is often present in cardiopathies where 
hypertrophy has developed, is not due to the degree of hyper- 
trophy but to disturbance of the cardiac, vaso-motor or general 
nervous systems. The remedies which are successfully em- 
ployed in relieving such irritable hearts, are those that modify 
these nervous disturbances and they could not have any effect 
on the degree of hypertrophy.] 

Cardiac hypertrophy has been divided into simple, (as 
used here the term has no reference to the histology of hyper- 
trophy), eccentric, and centripetal or concentric (Boulland). 

Simple hypertrophy (hypertrophy without increase in the 
size of the cavity whose wall is involved) probably never oc- 
curs without some increase in the capacity of the cavity con- 
cerned, yet this is so slight in many instances, that the term 
simple hypertrophy is appropriate in a clinical sense. Eccen- 
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trie hyiwrtrophy (hypertrophy with increase in the size of the 
cavity whose wall is involved) indicates a condition of com- 
bined hypertrophy and dilatation where the hypertrophy pre- 
dominates (compensation), in contradistinction to hyper- 
trophic dilatation in which dilatation is a predominant factor. 
Concentric hypertrophy (hypertrophy with diminution in the 
size of the cavity whose wall is involved) is of doubtful occur- 
rence. It is difficult to see how the mechanical conditions 
which resnlt in hypertrophy can indnce a centripetal hyper- 
trophy which is anything more than relatively concentric as 
compared to the increased volume of muscle. 

Hypertrophy of the heart may affect a portion or the 
whole of the cardiac wall. The ventricular walls are more 
often affected than the auricular, and the left side of the heart 
more often than the right. Moderate degrees of cardiac 
hypertrophy may disappear with cessation of resistance to the 
heart's action. 

Etiology. — The causes of cardiac hypertrophy are nu- 
merous. Eccentric hypertrophy arises in compensation for 
cardiac dilatation in insufficiency of the valves, adhesive peri- 
carditis, the various forms and degrees of myocarditis, the 
cardiac degenerations (especially granular degeneration asso- 
ciated with parenchymatous nephritis), and in sudden and 
maintained increase in h!'wd pressure (as in certain degrees 
of mechanical heart strain). Simple hypertrophy occurs in 
compensation for mechanical obstruction in valvular stenosis, 
in slowly developed and maintained increase in vascular pres- 
sure from genera! arterial sclerosis or atheroma. Traube. who 
first indicated the dependence of cardiac enlargement on arte- 
rial sclerosis, modified his views because some well marked 
cases of vascular sclerosis are not accompanied by cardiac en- 
largement. He finally regarded Iwth conditions as due to one 
cause. Fracntzel prefers to regard this class of cases as due 
to overwork or to excessive consumption of food and drink, 
these causes acting on the heart through increased blood pres- 
sure. Eccentric hypertrophy may compensate for dilatation 
occurring as a result of a weakened myocardium from insuffi- 
cient blood supply caused by vascular disease not necessarily 
attended with high blood pressure. Atheroma of the aorta, 
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aneurism, pressure on the vessels from tumors, congenital nar- 
rowing or unusual large size of the aorta, chronic interstitial 
nephritis, prolonged and severe muscular training, and preg- 
nancy may also cause simple cardiac hypertrophy. French 
authors have generally asserted the occurrence of cardiac 
hypertrophy in pregnancy. Gerhardt, Loehlein, and other 
Germans have questioned this fact. Handfieid Jones, whose 
researches regarding pregnancy and heart disease are well 
known, says that both clinical evidence and logical deduction 
justify us in believing that hypertrophy of the left ventricle 
occurs in normal pregnancy. Simple hypertrophy of the right 
ventricle may ari.se from increased pressure in the pulmonary 
circuit due to pressure from mediastinal tumors or enlarged 
bronchial glands, to emphysema, chronic bronchitis, fibroid 
phthisis, chronic pneumonia, adhesive pleurisy, mitral lesions, 
and also from deformities of the chest or spine. It is claimed 
that the rapid heart action induced by prolonged mental strain 
or excitement or the use of tobacco or alcohol will produce 
cardiac hypertrophy. Strictly speaking this is not a fact, for 
the rapid heart resulting from these influences may exist for 
long periods of time without any evidence of cardiac hyper- 
trophy. It is not rapid action which induces hypertrophy, but 
the increased resistance to the action of the heart. If, how- 
ever, the conditions which produce rapid heart action interfere 
with the nutrition of the heart muscle, as they frequently do. 
then some degree of dilatation will obtain, which is compen- 
sated for by more or less eccentric hypertrophy. In this way 
eccentric hypertrophy develops in compensation for the dilata- 
tion which may attend exophthalmic goitre. 

Morbid anatomy. — Hypertrophy of the heart is a com- 
pensating hypertrophy, and as such, is a physiological process 
instituted to overcome resistance to the performance of func- 
tion. Uniform hypertrophy — such as occurs in adherent peri- 
cardium — causes increase in the general dimensions of the 
organ^ — both internal and external— with increased thickness 
of the walls. The heart may attain a weight of thirty or more 
ounces. Hypertrophy of the left ventricle causes elongation of 
the heart. The septum and left coronary artery are displaced 
to the right, the apex is formed entirely from the wall of the 
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left ventricle whose wall is much thicker than normal (from 
l^ inches to 2 inches thick). In hypertrophy of the right ven- 
tricle the heart assumes a quadrilateral shape with the anterior 
surface consisting almost entirely of the wall of the right ven- 
tricle. The two ventricles share about alike in the formation 
of the apex, and the wall of the rig:ht ventricle may almost 
equal the left in thickness. It never fully does so, however, 
except in some instances of congenital disease. The auricles 
seldom undergo much hypertrophy, though in tricuspid sten- 
osis the right auricle may develop considerable hypertrophy. 
In eccentric hypertrophy the papillary muscles and the septum 
may be much thickened. In hypertrophy of the right ventricle 
the calumnx earner become much thickened and enlarged. 
The tissue of an hypertrophied right ventricle is usually much 
tougher than that of the left ventricle. On section of an hyper- 
trophied heart, the wails are stiff and do not collapse. 

There is no clinical history of cardiac hypertrophy. The 
subjective symptoms which occasionally present in cases of 
simple hypertrophy of the heart are due either to the same 
cause as the hypertrophy or to reflex causes. 

Symptoms .-vnd diagnosis. — There are no subjective 
signs which are specially indicative of cardiac hypertrophy. 
In erethism associated with simple hy()erlrophy there may be 
dizziness, or a sense of fullness in the head, consciousness of 
the heart's action, and a relative sense of dyspmea. These 
symptoms may also be present in eccentric hypertrophy, under 
like circumstances, or when compensation begins to fail. In 
the latter instance, however, we are really dealing with cardiac 
dilatation. In most cases the clinical diagnosis resolves itself 
into determining whether hypertrophy or dilatation be the 
dominant factor in the condition of the heart. 

What degree of cardiac hypertrophy are we capable of 
recognizing by physical examination ? This is a mooted ques- 
tion as far as authorities are concerned, yet, if we separate 
carefully the conditions of hvpertrophy and dilatation, we 
must recognize the fact that any enlargement of the heart 
which is easily demonstrable is indicative of dilatation of the 
heart cavities. We must agree with Fraentzel that an increase 
of half a centimetre in the thickness of the cardiac wall, while 
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constituting a decided hypertrophy, is very difficult of demon- 
stration. Clinically, we are not able to draw as fine a distinc- 
tion between hypertrophy and dilatation, as we do in an an- 
atomico-pathological sense, and from both clinical and thera- 
peutical points of view we must class as hypertrophic those 
enlargements of the heart in which hypertrophy is the domi- 
nant feature of the changes which render the case easy of dem- 
onstration. 

Traube first emphasized the importance of high arterial 
tension, intensification of the second heart sound, and in- 
creased force of apex impulse as a basis for the diagnosis of 
hypertrophy. These symptoms furnish only presumptive evi- 
dence however, and may not be present in simple hypertrophy 
when arterial tension has been reduced. 

The pulse in simple hypertrophy is full, strong, hard, well 
sustained and regular. In eccentric hypertrophy it is fuller 
and strong, but not as hard, well sustained or as regular as 
in simple hypertrophy. In hypertrophy of the right ventricle 
alone, the pulse may be weak and irregular. 

Inspection in simple hypertrophy may show more indefi- 
nite apex beat than normal if the apex is fairly under the sixth 
rib. If the right side is involved there may be some epigastric 
impulse. In eccentric hypertrophy the area of apex impulse is 
increased toward the left and doitntUHird. If the right side is 
involved there will be epigastric motion. By palpation we 
recognize the quick, direct apex impulse of hypertrophy, in 
distinction from the heaving, undulating, prolonged impulse 
of cardiac dilatation. On percussion the area of cardiac dull- 
ness will be increased laterally and downward. In simple 
hypertrophy this may not be demonstrable. Fraentzel says 
that "percussion of the heart permits of no conclusion with re- 
gard to hypertrophy." He criticises English and American 
physicians for their failure to separate hypertrophy from dila- 
tation in relation to diagnosis. This objection may be just in 
a pathological sense, but a clinician cannot observe pathologi- 
cal distinctions which can have no clinical recognition. In re- 
spect to the intimate clinical association of hypertrophy and 
dilatation, the only practical course is to credit each condition 
with those physical signs which obtain while that state con- 
stitutes the dominant factor of the inrlividual case. 
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\ eccentric liypertrophy the area uf (Jullness will be in- 
3 to the right or left according to ihe side involved. 
Emphysema or other intrathoracic conditions which change 
the relation of the heart to the anterior border of the lung 
may modify the area of cardiac dullness. The amount o£ lat- 
eral displacement of the left border of dullness, as compared 
with the extent of downward displacement of the apex beat, 
is important in estimating the relative extent of dilatation and 
hyjiertropliy. The former condition is indicative of dilata- 
tion; the fatter of hypertrophy. 

The first heart sound (in the absence of a murmur) will 
I)e dull, heavy, and prolonged apparently at the expense of the 
short interval. The second heart sound is short, loud and high 
pitched. (The aortic second sound is intensified in left ven- 
tricular liypertrophy, the pulmonic second sound in right ven- 
tricular hypertrophy, and both sounds in general hypertrophy.) 
.\bsence of respiratory murmur over a greater priecordial area 
than normal, will lie apparent in the absence of emphysema. 
In some instances pleuritic adhesions or sclerosis of the lungs, 
or both, may operate to brhig more of the surface of a normal 
heart in contact with the chest wall than is usual. Such a con- 
dition can only be diagnosed ihroiigh the signs of those morbid 
states of the lungs and pleura which might produce it, together 
with the absence of conditions which might produce cardiac 
disease, as well as other evidences of its presence. 
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Dilatation of the heart is the most frequent cause of 
recognizable cardiac enlargement. As a physical evidence of 
tliat mechanical inability of the heart which marks dynamical 
failure of the heart muscle from all causes, it is of the utmost 
importance, both from a prognostic and a therapeutical stand- 
point. Its symptoms are a call for aid to the heart muscle, the 
urgency of which is in distinct proportion to the extent of the 
dilatation. As in practically all cardiopathies the occurrence 
of muscular inability is evidenced by the development of dila- 
tation, the management of cardiopathies in general is practi- 



cally embodied in the treatment of the various degrees of car- 
diac dilatation. 

In relation to the heart itself cardiac dilatation is primary 
when it does not depend on previous disease of the heart 
muscie or valves; secondary^ when valvular or mural disease 
results in dilatation. It may be simple (cavity increased, wall 
normal in thickness), hypertrophic {cavity increased, wail 
thicker than normal), or atrophic (cavity increased, wall tiiin- 
ner than normal). The latter form is infrequent but occurs 
most often in the auricles (right). The so called mixed form 
(Hayden) in which a portion of the wall is attenuated while 
other portions are thickened may constitute the earlier stages 
of aneurismal developments. 

.Etiology. — The general mechanical cause of cardiac 
dilatation is increase of intracardiac blood pressure. This may 
be an actual increase from obstruction to the blood flow or 
over-distention during diastole, or it may be a relative increase 
from loss of muscular power. 

Simple dilatation, which is usually primary also, may oc- 
cur from sudden and considerable increase in blood pressure 
from over- exert ion, as in heart-strain from heavy lifting, run- 
ning, bicycle racing or dancing. Those cases occurring from 
the hardships of war (Da Costa, Taylor, Fraentzet) and due 
to forced marches, badly adjusted accoutrements, etc., belong 
in this class, at least in some instances. Caley attributes car- 
diac dilatation to undue strain and myocardial weakness. To 
this we must add changes in the nervous mechanism of the 
heart. 

The following are examples of simple primary dilatation : 



Two young women aged i8 and 21 years, ballet dancers 

by occupation. Previous history good, present condition per- 
fect with exception of heart. About ten days previous to pre- 
senting themselves they had undertaken an engagement which 
necessitated two lengthy and arduous performances daily. It 
was only by considerable effort that they were able to fulfill 
their duties. For last three or four days have suffered from 
dyspnoea and cardiac palpitation which obliged them to give 
up their performance. Examination showed that in both cases 
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the heart was arrhytliniic under exertion. The apex was at 
the left mammillary line in the fifth interspace. There was 
distinct increase in the area of transverse dullness. Under 
complete rest both cases recovered in ahout two weeks. 

Boy aged 16. Previous history excellent. Made forty- 
five miles on a bicycle over country roads in less than five 
hours, the last fifteen miles, being made at considerable speed 
in order to keep up with an older and more experienced rider. 
During last half hour of riding was very weak, could hardly 
walk when he got off the wheel and was very short of breath. 
Examination showed the pulse to be 120, remittent in force, 
aiwx beat in left mammillary line. Complete recovery after a 
few days of absolute rest. 



In most of these cases it is the right ventricle which is 
most affected because of the thinness of its walls, and, also, 
because of the combined action of increased pressure both in 
the systemic veins and in the pulmonary circuit. Thompson 
calls attention to the effect of obstruction of the upper air 
passages in producing dilatation of the heart, particularly of 
the right ventricle. Simple dilatation may arise in such con- 
stitutional conditions as anemia, chlorosis, toxremia. pneu- 
monia, the eruptive fevers. Severe nervous strain or venereal 
excesses may produce cardiac dilatation. Overdistention of 
the heart cavities during dia.'^tole {as of the left ventricle in 
aortic regurgitation) will cause simple dilatation, but this soon 
passes into an eccentric hypertrophy through the development 
of com|)ensatory hypertrophy. Simple dilatation arises sec- 
ondarily to endo and pericarditis, toxic degenerations of the 
heart muscle, myocarditis, the weakening of the muscle inci- 
dent to Grave's disease or paroxysmal tachycardia. In all of 
these conditions if the nutrition of the muscle is fair, the simple 
dilatation passes into a condition of eccentric hypertrophy. If 
the nutrition of the muscle is not sufficient to allow of perfect 
compensation, then hypertrophic dilatation will occur. 

Hypertrophic dilatation arises from all the obstructive 
causes which result in hypertrophy. W'hether the hypertrophy 
be primarily simple or eccentric, as soon as degeneration of 
the muscle develops, dilatation become.s the dominant feature 



of the mechanical state of the heart. In all cases of hyper- 
trophy with dilatation it is important to distinguish between 
primary dilatation with compensatory hypertrophy, and sec- 
ondary dilatation from degeneration of an hypertrophied 
muscle. Hypertrophic dilatation develops from valvniar in- 
sufficiencies, and in cases of chronic parenchymatous nephritis. 
In these cases hypertrophy and dilatation occur with such close 
coincidence that a stage of simple dilatation is not recognizable. 

Sudden rise in blood pressure in the arteries may produce 
or increase dilatation in weak hearts. From this cause we may 
have dilatation of the left ventricle from spasmodic contrac- 
tion of sclerosed arteries, or dilatation of the right ventricle 
from severe asthmatic attacks with a weak right heart. Skiag- 
raphy has demonstrated the facility with which the heart 
dilates in accommodation for sudden and marked rise in blood 
pressure. 

Morbid anatomv. — Dilatation of the heart may be gen- 
eral or partial, one or all of the cavities heing affected. Con- 
siderable dilatation of one cavity will affect, to a greater or 
less extent, the other cavities. In general dilatation of the 
heart the organ will become rounded in shape and its breadth 
will be increased. If the right ventricle is affected the breadth 
of the heart will be increa.sed, while if the left ventricle is af- 
fected the length of the heart will also be increased, though 
this depends largely on the presence of hypertrophy of the 
wall. The increase in the transverse diameter is the most no- 
ticeable feature on physical examination. The auricles are 
most frequently dilated, and the right ventricle is more often 
affected than the left. In mitral stenosis and in congenital 
lesion of the tricuspid opening great dilatation of the auricles 
may occur. Considerable hypertrophic dilatation of the right 
auricle w'ill develop in cong^enital tricuspid stenosis. In aortic 
regurgitation very extensive hypertrophic dilatation of the left 
ventricle may develop. The compensatory hypertrophy of 
vascular sclerosis or interstitial nephritis will eventually pass 
into a condition of hypertrophic ililatation, or, if compensation 
is not developed quickly enough, dilatation and hypertrophy 
develop coincidently. The toxic degeneration of the heart 
muscle which may accompany parenchymatous nephritis will 
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induce extensive hypertrophic dilatation in a few weeks' time. 
When dilatation results from loss of muscle power the 
tissue changes in the heart muscle will he identical with those 
of the morhid process in the heart muscle which has induced 
the muscular weakness. Thus they include all the varieties of 
inflammation and degeneration of the heart muscle. Where 
increased peripheral resistance has caused dilatation no 
changes may be demonstrable in the heart muscle. In some of 
the infectious diseases, as diphtheria, dilatation of the heart 
may be accompanied by degeneration of the muscle (Mosler), 
or perhaps by acute myocarditis ( Leyden). In many cases of 
typhoid, typhus, erysipelas or pneumonia, muscular changes 
cannot be demonstrated though dilatation may have occurred. 
Here dilatation results from toxaatiia of the muscle before* 
pathological changes have reached a recognizable stage. In 
dilatation of the heart occurring with exophthalmic goitre, de- 
rangement of the cardiac innervation, venereal excesses late 
in life, or the excessive use of tobacco, definite myocardial 
changes resulting from these causes cannot usually be demon- 
strated. The exact relation of disturbed cardiac innervation 
to weakening of the cardiac muscle is not understood, but the 
cHnical fact is indisputable. 

With excessive dilatation of the cavities of the heart the 
trabecule are stretched and cord-like. With great ventricular 
dilatation the displacement of the papillary attachment of the 
chordae tendineas away from the center of the ventricular 
cavity prevents the closure of the valves of the auriculo-ventric- 
ular opening and causes regurgitation. Thus a mitral or 
tricuspid regurgitant murmur becomes indicative of the failure 
of hypertrophy of either ventricular wall to longer afford com- 
pensation. When dilatation reaches that degree in which the 
heart fails to empty itself on systole, we term the condition 
one of asystolism. 

Clinical history. — The clinical history of cardiac dil- 
atation comprises the clinical histoiV of the hyposystolic 
period of all cardiac lesions. The most prominent symptom 
common to all varieties of dilatation is palpitation, which may 
be very distressing and may or may not be accompanied by 
priecordial distress or pain. There may be sighing respiration 



and a sense of fluttering; in the region of the heart. Dyspnosa 
is complained of, more or less. Dyspncea may occur only on 
exertion or may appear in severe paroxysms. In right ven- 
tricular dilatation the dyspncea is constant and distressing, 
being the chief complaint of the patient. Cough may be 
troublesome, and when dilatation of the right ventricle results 
from mitral regurgitation, the cough has a peculiar hoarse, 
brassy, grating quality, characteristic of this condition. 
Bloody expectoration may occur with dilatation of the right 
ventricle. Vomiting and gastric distress are common in car- 
diac dilatation. The extremities are cold, peripheral circula- 
tion is bad, face pale, livid or cyanosed. Moderate jaundice 
may occur. There may l)e partial suppression of the urine, 
which may contain albumen or blood. 

Symptoms and di.agnosis. — In simple dilatation the ac- 
tion of the heart is labored and more rapid than normal. The 
rhythm of the pulse is not interrupted, but the radial pulse is 
weak as compared with the character of the heart's action. 
Moderate dyspncea on exertion is present. In atrophic dilata- 
tion and in advanced stages of hypertrophic dilatation the pulse 
is rapid, feeble and irregular. The irregularity of the pulse 
may simulate bradycardia in character, but on close observa- 
tion it will be found that the slow radial pulse is due to ab- 
sence of alternate beats at the wrist where the pulse may be 
sixty while the heart beats one hundred or more per minute. 
This kind of heart action is indicative of marked asystolism of 
the left ventricle. The peculiar remittance in force of the 
pulse which accompanies the gallop rhythm is often present. 
The arteries are insufficiently supplied and the veins over-dis- 
tended. In hypertrophic dilatation the heart action is labored, 
tumultuous and may be very distressing to the patient. The 
arterial trunks in the neck throb violently. The patient has an 
anxious, distressed look. 

In dilatation of the right ventricle dyspnoea is a promi- 
nent symptom. If thg dilation is from sudden strain of a 
healthy right ventricle, the dyspnoea is sudden in advent and 
panting in character, and is rapidly recovered from. In hyper- 
trophic dilatation of the right ventricle, with degeneration of 
the muscle, the dyspnoea appears slowly and is labored in char- 
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acter. It is generally preceded by fine, moist rales in the 
lowest portion of the lungs, usually most easily detected in 
the left lung. The dyspiicea may be so severe that the patient 
is obliged to sit up. and can hardly utter three consecutive 
words without pausing for breath. In some cases, particularly 
those hypertrophic dilatations associated with chronic 
nephritis, the respiration will develop a typical Clieyne-Stokes 
tyjie. Typical Cheyne-Stokes respiration is a rhythmical alter- 
ation in the respiration in which there is a respiratory cycle of 
three periods : An apnceal period lasting from 30 to 45 sec- 
onds, during which no attempt at respiration can be detected; 
an ascending respiratory period lasting about 45 seconds, dur- 
ing which there is at first a scarcely visible efifort at respiration 
which gradually becomes stronger until the breathing is deep 
and labored. During this ascending respiratory act the Uispi- 
ration is forcible. A descending respiratory freriod lasting 
alxiut 45 seconds, during which the breathing gradually grows 
weaker until this period merges into that of the apnceal. Dur- 
ing the descending respiratory period the expiration is 
forcible. While Cheyne-Stokes breathing in cardiopathies is 
of serious prognostic import it is not necessarily an evidence 
of fatality. 

In cardiac dilatation, inspection will show an increased 
area of cardiac impulse which may be indistinct or forcible. 
The apex impulse is not well defined and is more or less dif- 
ficult to locate. Epigastric motion will be present in dilatation 
of the right ventricle. 

Palpation determines the heaving, undulating character 
of the cardiac impulse, the displacement of the apex beat to- 
ward the left and the indefinite character of the apex impulse. 
In simple dilatation the apex will be displaced to the left, hut 
will remain on the same horizontal plane. In hypertrophic dil- 
atation the apex will he displaced to the left and downward, 
but the relative amount of displacement to the left as compared 
with the downward displacement, determines, to an extent, the 
various degrees of dilatation and hypertrophy present. 
ff On percussion we obtain an enlarged area of cardiac dull- 

V ness. In general dilatation the area of dullness will be some- 
I what oval in shape. In dilatation of the right side, dullness 
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may extend to the right nipple. When the left side is affected, 
dullness may extend to the left axillary space. Dilatation of 
the auricles extends the dullness upwards, perhaps as far as 
the first rib. By some, the results of percussion are not deemed 
essential to the diagnosis of cardiac dilatation (Musser). They 
are frequently not necessary, but can hardly be styled unessen- 
tial, as many of the other symptoms may be present in degen- 
erated hearts without dilatation. When consolidation or 
sclerosis of lung tissue, or intrathoracic tumors occur in the 
cardiac region, the direction and extent of the cardiac dullness 
may be very important. 

Auscultation shows the heart sounds to be feeble and in- 
distinct. The first sound is weak, muffled or altogether lost. 
The second sound may be the loudest all over the praecordial 
area or may be inaudible at the apex, while over the aortic or 
pulmonary valves it is much the louder of the two heart 
sounds. The advent of right ventricular dilatation in pneu- 
monia will be indicated by a short, quick, high-pitched pul- 
monic second sound. At times a gallop rhythm may be heard; 
by some it is given as a sign of cardiac dilatation, but in my 
experience it is rarely heard in its true form in dilatation of the 
heart. [With a struggling, irregular heart, where only every 
other contraction produces a radial impulse, and a pulsus 
bigeminus, the first cardiac sound of the second or weaker 
contraction of the heart, may be quite inaudible. This gives 
three appreciable heart sounds for the two contractions of the 
heart, and as the second sound of the heart is louder than the 
first, the second of the three sounds is the loudest. The dif- 
ference between this triple rhythm and that of a true gallop 
rhythm, is that in the latter case the long interval is between 
the first sound and the second or loudest sound; while in the 
former case the long interval is between the second or loudest 
sound and the last sound, or second sound of the second 
weaker contraction.] 

With considerable dilatation of either ventricle a systolic 
murmur may develop at either the mitral or tricuspid opening. 
If organic murmurs have been present they will become 
changed in character or w^ill disappear entirely. With consid- 
erable dilatation of the right ventricle cedematous rales will 
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ayijear al the iuwesl ixtrliuii of the lungs. A pulmonic regur- 
gitant imimuir may attend extensive dilatation of the right 
ventricle. 

The mast important symptoms in the diagnosis uf cardiac 
dilatation are increased area of dullness, displacement of the 
apex beat, pulsus bigeminus (indicates asystolism), soft sys- 
tolic murmur in mitral or tricuspid area, dyspncra, distention 
or pulsation of jugular veins (right ventricular dilatation), 
congestions, cedeina and cyanosis. 

Treatment. — In the treatment oi cardiac dilatation is 
included all the measures which may be applied to failing 
heart. Whatever means are adopted, no routine methods of 
application are admissible. The individual case is a law unto 
itself, and the relation of capacity and ability to resistance, 
must he carefully estimated in each instance. The indications 
for treatment in simple dilatation from heart-strain or acute 
disease, will differ materially from those in hypertrophic dila- 
tation from increased resistance. 

The recognized methods of treatment for inability of the 
heart are rest, did, medication and exercise. Rest is abso- 
lutely necessary in all cases where a normal or temporarily 
weak heart muscle has given way to strain which has no per- 
manent clement of increased resistance, and where we desire 
to restore norma! conditions and not to develop additional 
power. Thus rest applies to simple dilatation from heart- 
strain, infectious disease, or acute myocarditis; rest is also 
necessary 'in advanced hypertrophic dilatation where even 
temporary rise in blood pressure is dangerous. Dyspnrea. 
cough, palpitation, cyanosis and dropsy all yield more readily 
to other methods of treatment when rest is insisted upon. The 
judicious combination of rest with the milder forms of me- 
dtanical therapeutics affords the most effective mode of treat- 
ment in marked failure of the heart which threatens to develop 
asystolism. 

Diet is very important in cardiac dilatation. The gen- 
eral tendency is toward over-feeding. Many cases <lo best 
when placed on a restricted amount of food. The diet should 
be nourishing and easily assimilated and should be governed 
tiy the same rules as in cardiac degeneration. A routine diet 
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list is not advisable except in cases of dilatation due to over- 
feeding and drinking. The use of liquors should be restricted 
to small amounts of light dry wines at meal times. Whisky 
and brandy should be prohibited. As temporary stimulants 
tltey may give relief, but their continued use, even in small 
doses, is detrimental. 

The medicinal treatment of cardiac dilatation will nut be 
considered here further than to say that it is not, as yet. dis- 
placed by any other method of treatment, and when properly 
combined with rest and diet, constitutes our most effective 
means of overcoming the advance of cardiac failure. 

In all ataxic conditions of the heart we aim at restoration 
of the normal relation between the dynamic power of the 
heart and the resistance against \\ hich the heart has to work. 
or. at least, to modify abnormalities of this relation as much 
aa possible. In order to accomplish this, one must increase 
the dynamic power of the heart when it is lost, and lessen the 
peripheral resistance when it is increased. One of the most 
elTeclivc means nf accomplishing both of these objects is 
through the therapeutic ai»plicatioii of exercise. Long ago. 
Ling demonstrated the therapeutic utility of massage in cardi- 
opathies, and Oertei has elaliorated the uses and value of walk- 
ing and mountain climbing in diseases of the heart. Both of 
these systems are in accordance with the teachings of Stokes 
in regard to the management of chronic cardiopathies. 

Of late years, attention has been directed chiefly toward 
the Schott method of resistance exercise (IViuderslandsgym- 
naslik) combined with medicated baths. The utility of the 
Schott method cannot be disputed. Considerable discussion 
has arisen as to its mode of action, and its therapeutic appli- 
cation and limitations. 

The observations of Ludwig. Sadler, Mosso. Gaskell. 
Chauveau. ICaufmann. Marey. Oertei, von Bascb. IJIoch. 
IJrunton and Tunnicliffe, and others, while differing some- 
what in S]3ecific results, because of necessary variations in the 
grade of exercise and the circumstance*; under which experi- 
ments were made, agree in the main as to these facts: Exer- 
cise promotes the flow of blood through the muscles, from the 
arterioles into the veins: there is. during exercise, a primary 
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and temporary rise in blood pressure, followed by a fall in 
pressure which is of greater or less duration. This fall in 
pressure is an important feature of the effect of exercise and 
baths as far as therapeutical application is concerned, for we 
will find that the class of cases most benefited by these meas- 
ures are those in which the heart is more or less constantly 
opposed by unusual resistance. The fact that baths and exer- 
cise may be contra-indicated in advanced arterial sclerosis does 
not invalidate this statement, for in such cases it is not the fact 
of hypertension which contra-indicates the treatment, but the 
dynamic insufficiency of the heart muscle which is unable to 
withstand the temporary increase in pressure incident to the 
employment of mechanical methods of treatment. The ca- 
pacity of the peripheral circulation, as demonstrated by the ex- 
periments of Ludwig, offers further reason for the efficiency 
of mechanical therapeutics. 

The slowing of the pulse which is observed during and 
after the use of baths and exercise in suitable cases, notwith- 
standing the lowering in blood pressure, has been explained 
through a probable stimulation of the pneumogastric (Broad- 
bent and others). 

The remarkable diminution in the size of the heart which 
it is claimed is produced by baths and exercise, is not unre- 
.lervedly accepted by all observers. Vivian Poore raised the 
(juestion of the effect of increased pulmonary expansion in 
modifying the area of cardiac dullness. Bezly Thorne, one 
of the most enthusiastic advocates of mechanical therapeutics, 
has produced some elaborate theoretical explanations for those 
physical alterations in the heart, which he claims can be dem- 
onstrated by auscultatory percussion. Some of the best clini- 
cians are not as optimistic as Thorne in regard to the possibil- 
ities of auscultatory percussion. Broadbent says that Thome's 
tracings demonstrate the fallacy of this method of examina- 
tion. Herringham believes it not superior to mediate percus- 
sion. Little does not believe the cardiac outlines can be so 
accurately determined during life as to permit of such definite 
conclusions from percussion. 

My own observation has been that after exercise, and 
especially after the bath, there is an increase of from one inch 
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to one and one-half inches in chest expansion; that there is 
from one-quarter to one-half inch diminution in the transverse 
diameter of cardiac dullness with a corresponding displace- 
ment upward and inward of the apex beat. I have observed 
these changes in cases in which the heart was not favorably 
affected by the bath, and in which the dynamic increase in the 
power of the heart muscle was exceedingly transient. Un- 
doubtedly there is diminution in the size of a dilated heart as 
a result of mechanical therapeutics properly applied in suitable 
cases, but the observation of Pqore is very pertinent to the 
effect that the amount of change recorded in many cases is not 
consistent with the assumption that it is entirely due to shrink- 
age of the heart itself. Roentgen radiography has demon- 
strated that changes in position of the heart are responsible for 
some of the remarkable results of percussion. 

Marked conditions of arterial sclerosis or nephritis are 
admitted contra-indications to the use of baths and resistance 
exercises (Osier, Camack, Brunton, etc.), though Bezly 
Thorne advocates their use in vascular sclerosis and even in 
some cases of aneurism. According to Tyson, the typical con- 
dition for mechanical therapeutics is a weak, dilated heart; 
deranged circulation with frequent, feeble, irregular pulse; 
dyspnoea, engorgement of venous circulation and of the liver 
and kidneys with scanty urine. If these symptoms always 
represented a definite degree of dynamic failure of the heart 
muscle such a generalization might be proper. These symp- 
toms, however, may be the only manifestations of an actually 
present or impending asystolism, and are therefore obviously 
unsafe as a guide for the applicability of mechanical thera- 
peutics. Osier thinks the Schott method applicable to dilated 
hearts where there is not mucli muscular degeneration; in 
young subjects, or from 40 to 45 years of age, in whom there 
has been excessive consumption of food and drink. Brunton. 
from his experiments, concludes that where the heart is too 
weak to bear the primary rise in blood pressure caused by even 
gentle exercise, massage sliould be used; when the heart is 
strong enough to bear the rise in pressure, exercise is best as 
the resulting fall in blood pressure is greater in amount and 
of longer duration. Grainger Stewart says that with grave 
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debility of the heart, use only passive exercise; with stronger 
muscle use Schott exercises; with sufficient cardiac tone, use 
Oertel method of hill climbing. The baths may be tried in all 
eases except those suited only for passive exercise. 

It is evident that the application of mechanical thera- 
peutics to cardiopathies necessitates ;ui intelhgent individual- 
ization. That these methods have potentialities of great hanu- 
fttlness cannot be denied by any one who has given them cHn- 
ical exempHfication. It is surprising, at first, how Httle resist- 
ance it takes on the part of the operator to cause dyspnrea in a 
patient when giving resistance exercises. 

We may grade our measures of exercise into three 
classses: i. Passive exercises. These exercises were origi- 
nated by Ling. The movements are given by the operator, 
with entire passiveness on the part of the patient. They con- 
sist of rolling and kneading of the foot, kneading of the calf 
and thigh, movements of the arm, flexion of knees and rotation 
of hips; then hands and arms; massage of abdinnen, percussion 
of prsecordial area and intercostal spaces of left side, manipula- 
tion of spine, arm movements to expand thorax. 2. Move- 
ments zvilh limited resistance (Schott). These constitute :t 
modification of the Swedish system, and consist of a series 
(nineteen in number) of flexions, extensions, adductions and 
abductions of forearm, leg, thigh and trunk. Each motion is 
made against slight resistance on the part of the operator, and 
each act of flexion or extension is followed by a short rest. 3. 
Climbing method (Oertel). This method has a more restricted 
application, and is adapted to those cases which have not 
reached, or have improved Ireyond, the conditions necessitating 
the first two methods. 

In giving exercise treatment, great judgment is required 
on the part of the operator. The treatment should be sus- 
pended on the first evidence of distress, as indicated by 
dyspnoea (shown by inspiratory dilation of aire nasi), palpita- 
tion, or irregidar pulse. The good effect of exercise is indi- 
cated by slower pulse, diminution in area of cardiac dullness, 
easier respiration, greater ease and comfort of patient. 

The baths may be used in ail case' not limited to the first 
grade of exercise. Whether their ^ood effects are due to 
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stimulation of the peripheral nerve endings by the carbonic 
acid gas is a question ; the carbonated baths however, are more 
powerful for good than the plain medicated bath. The artifi- 
cial* bath can be given at home or in a hospital without much 
difficulty. The baths should be given in the morning on an 
empty stomach. The patient should make no unnecessary ex- 
ertion. A forty-gallon bath should be used, and the entire 
body should be immersed. Light friction of the body may be 
used while in the bath, but it is not necessary. The bath should 
not be prolonged over eight or ten minutes. Any unusual 
irregularity of the pulse, cyanosis or apnoea, while the patient 
is in the bath, indicates removal at once. After removal the 
patient should be well rubbed down, placed in bed and kept 
absolutely quiet for an hour. 

Plain medicated baths mav be used at first in advanced 
cases. This bath consists of four or five pounds of sodium 
, chloride and six or eight ounces of calcium chloride. The 
carbonated baths should range in strength from one containing 
sodium chloride six pounds, calcium chloride ten ounces, bi- 
carbonate of soda six ounces, and hydrochloric acid (twenty- 
five i)er cent.) eight ounces; to one containing sodium chlo- 
ride eleven pounds, calcium chloride twelve ounces, bicarbon- 
ate of soda one pound, and hydrochloric acid (twenty-five per 
cent.) two pounds. In carbonating the bath the bottle con- 
taining the acid may be inverted below the surface of the 
water, the stopper removed and the acid diffused through the 
bath. It is not desirable to put all the acid in at once as it will 
escape too quickly. When convenient the gas may be intro- 
duced from a cylinder of compressed gas. 

The Oertel method of hill climbing is adapted to patients 
whose condition is largely due to over-feeding. For these pa- 
tients great possibilities exist in the Oertel system of exercise. 

During the last five years a combined means of pleasure 
and exercise has developed to such an extent in the bicycle. 
that physicians are constantly obliged to decide for or against 
the use of the wheel in cardiopathies. The one great danger 
of the bicvcle as a health exercise is the ease with which the 
exercise can be carried to excess, and this very facility of exe- 
cution constitutes at once the pleasure and benefit of wheel 
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riding. There are few fomis of exercise which affect so many 
muscles of the body and at the same time tax the respiration so 
little as \vheel riding under the proper conditions. Barring the 
danger of overdoing, and keeping certain facts in mind, there 
is no reason why the wheel should not l^e used with advantage 
in many organic or functional diseases of the heart. Persons 
exhibiting subjective signs of cardiac failure, should not, of 
course, ride a wheel. It is therefore limited to cases of func- 
tional disease or fairly well compensated lesions. Heart pa- 
tients who ride wheels should bear in mind these facts : do not 
ride over six miles an hour, confine riding to a boulevard or 
smooth gravel road if possible, do not ride steep grades, do 
not ride against a strong wind, adjust saddle well forward so 
that the weight of the body can be utilized in propelling the 
wheel, raise saddle so rider's leg is almost straight when pedal 
is low, use upturned, wide handle bars. 

I have known heart patients to derive great benefit from 
wheel exercise and do not hesitate to allow its use under 
proper restrictions, except in cases of mitral stenosis and 
marked aortic regurgitation, in which conditions, even though 
the heart muscle be good, wheel riding should not be allowed. 



CHAPTER VIL 

CARDIAC NEUROSES. 

Under the title of neuroses we wish to consider those 
abnormalities of cardiac function and rhythm which are symp- 
tomatic of the various modifications of cardiac innervation, 
nutrition and metabolism that, while present to some extent in 
all cardiopathies, yet find most pronounced symptomatic ex- 
pression, at least so far as the perversion of innervation is 
concerned, in the circulatory conditions which attend maturer 
years. Balfour has grouped these conditions under the general 
subject of "The Senile Heart/' and the severity of the symp- 
toms in relation to the difficulty of demonstrating any definite 
cardiac lesion, justify their being regarded in many instances 
as manifestations of cardiac senility, for, when present in 
young individuals, these symptoms can frequently be connected 
with some definite cardiac lesion. The onlv conditions which 
are invariably present in this class of cardiopathies are imper- 
fect nutrition of the heart muscle and disturbance of cardiac 
innervation. No definite pathological state can as yet be held 
responsible for the cardiac neuroses, though they may be man- 
ifest in any of the various pathological conditions in which the 
factors mentioned obtain. 

[If we recall a few facts relative to the innervation, cir- 
culation and action of the cardiac muscle, we will more readily 
appreciate the complex possibilities for derangement of func- 
tion, with or without physical alterations of a demonstrable 
nature. 

The basic cardiac plexus of nerves is connected with the 
cardiac ganglia. These ganglia are scattered through the 
cardiac substance, particularly at the junction of the sinus 
venosus with the auricle, and in the auriculo-ventricular sulcus, 
— His and Romberg have shown that the ganglion cells of the 
heart have the same origin as all other sympathetic cells, and 
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suggest ihat these ganglia form impulses which regulate the 
circulation through the vagus and accelerator nerves. The 
rhytlimic nature of the contractions of the heart has been at- 
tributed to these ganglia, but at present it is regarded as an in- 
herent automatic property of the heart muscle, myogenic in 
nature (the power of spontaneous movement possessed by all 
primordial protoplasm-^ Foster ) , and independent of the nerve 
ganglia (Botazzi), Kronecker claims to have demonstrated a 
co-ordination center located at the junction of the upper and 
middle third of the ventricular septum. The location of this 
center (in the area supplied by the anterior coronary artery) 
has some clinical interest. The ultimate distribution of the 
cardiac nerves is in great profusion through the heart muscle, 
underneath the endo and pericardium, and about the blood 
ves.sels. Berkeley has demonstrated their termination between 
and on the muscle fibres. Smirnow claims to have demon- 
strated sensory nerve endings in the cardiac connective tissue, 
which he thinks are connected with the depressor nen'C, 

The basic plexus unites into three cords the superior and 
inferior cardiac nerves (branches of the vagus), and the accel- 
erator nerve (sympathetic). The superior and inferior nerves, 
usually called branches of the vagus, have separate origin and 
function, and the inferior nerve is more closely associated with 
the spinal accessory than with the vagus nerve. The superior 
cardiac nerve is an afferent nerve and conveys influences la 
the vaso-motor center in the medulla which modify and regu- 
late tile pressure in the arterioles. The action of the inferior 
cardiac nerve is anabolic: it inhibits the action of the aug- 
mentor nerve, it slows and reduces the force of the heart. Its 
action is chiefly on the auricles whose action it may entirely 
arrest. The excitability of the ventricles is diminished and 
their output may be reduced thirty per cent, (Roy and Adami'* 
Their action may be temporarily arrested by strong stimulation 
of the vagus, or. under certain degrees of stimulation, they may 
develop action entirely independent of the sinus and auricles, 
which is frequently the cause of irregularity of the heart. 

The action of the accelerator nerve is to increase the force 
and frequency of the cardiac contractions (von Bezold). 
These effects are not necessarily coincident, sometimes one 
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and again the other being most prominent (Foster).* The 
accelerator nerve is the katabolic nerve of the heart; it is 
through it that cardiac metabolism is eflfected and energy pro- 
duced (Gaskell). 

The arterial supply of the heart is remarkably ample in 
comparison to the size of the organ. The coronary arteries 
are subject to both diastolic and systolic pressure. The left 
coronary artery is the largest, is most frequently involved in 
sclerotic, atheromatous or syphilitic processes, and, from its 
distribution, is the most important in connection with morbid 
processes of the cardiac muscle. The anterior branch of the 
left coronary artery runs in the anterior inter-ventricular 
groove and supplies the anterior wall of the left ventricle and 
the septum. It is most frequently the seat of arterial disease 
and of thrombosis or embolism. Osier has called it the artery 
of sudden death. The effect on the heart of interference with 
the coronary circulation is in direct proportion to the size of 
the artery involved. Porter's experiments show that ligation 
of the smallest artery (arteria septi) does not arrest the heart's 
action; of the next largest (coronaria dextra), arrest in four- 
teen per cent.; of the next largest (descendens), twenty-eight 
per cent.; and of the largest artery (circumflex) sixty- four 
per cent. Porter also shows that ligation of a coronary artery 
is followed by a rise in auricular pressure which may possibly 
interrupt the entire coronary circulation. Although the cor- 
onary arteries are not, strictly speaking, terminal arteries, the 
anastomosis is not free enough to allow of the establishment 
of collateral circulation. The effect o\ plugging of an artery 
is to produce an anaemic infarct. These occur most often in 
the walls of the left ventricle and in the septum near the apex. 
They may be firm, white or opaque in color, and may have a 
prominent outline. They are gradually changed into fibroid 
patches. 

The effect on the heart's action of plugging of a coro- 
nary artery is to produce fibrillary contraction with loss of co- 
ordination which is difficult to re-establish. It is evident that 
narrowing of the orifice of the coronary arteries may be quite 
as serious a matter, or, indeed, even more so, than extensive 
disease of the arterial walls.] 
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pR.EcoRDiAL PAIN. — Among the most indetiiiite and 
troublesome neurotic states of the heart are those accompanieit 
by prrccordial pain. Pain atiout the heart is a condition not 
necessarily indicative of. or invariably present in, any morbid 
state of the heart. Precordial pain may ficcur from flatulent 
dysjwpsia, gastralgia, intercostal neuralgia, myalgia, pleurisy, 
pericarditis, anxmia, nenro-vascnlar ^pasm of central origin 
(angina pectoris vasomotoria — Nothnage!), jjeripheral vascu- 
lar disease, aneurism or tumor at the base of the heart pressing 
on the basic plexus, disease of the coronary arteries or heart 
muscle (idiopathic angina pectoris), aortic valvular disease, 
atheroma or distention of the aorta, distention of the heart 
cavities in mitral disease or in acute simple dilatation of the 
heart. Heart pain is too inconstant tu be regarded as belong- 
ing to the symptomatology of organic heart disease. A most 
serious affection may be painless while another of no special 
import may exhibit severe pain. Cardiac pain may vary from 
mere prsecordial anxiety or eimscionsness of heart's action 
with the peculiar indescribable sensation associated with palpi- 
tation, through intermediate states of tension, constriction, 
grasping, boring, sticking, dull, heavy or piercing pain which 
may be constant or paroxysmal. The toxic form of precordial 
anxiety, pain and distress which results from the use of tobacco 
is largely due to the gastric irritability indnce<l by Ihe weed, 
and in the treatment of these cases we must insist on stopping 
the use of tobacco. The general treatment of pnecordial pain 
is symptomatic and includes tonic, dietetic and hygienic man- 
agement. 

Axt;iNA PECTORIS. — -This is the most important, as well 
as the most sudden and alarming, condition accompanied by 
hegrt pain with which we meet. Characterized by no definite 
pathology other than changes in the heart nniscle, nerves, and 
arteries which may occur without anginal manifestations, it 
may yet be classed, on a symptomatic basis, as a neurosi.s. 

True angina pectoris may he classed as a.part of Ihe s>'mp- 
tom complex — a syndrome (Osier)- — of those varied lesions 
of the coronary nervous system, arteries and muscle which 
result in ischsmia of the heart muscle with depression of its 
force and energy (Balfour). The recognition of a spurious 
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type of angina pectoris {angina pectoris notha — Latham) is 
regarded by Balfour as **a mark of ignorance rather than a 
refinement of diagnosis." Osier, while not commenting on the 
scientific relations of such a classification, says that it has 
''practical advantages which far outweigh any theoretical ob- 
jection." In consideration of the difficulty of identifying the 
two cardinal symptoms of true angina {dolor pectoris et angor 
animi) in some instances, and also, the occurrence of true an- 
gina without pain {angina sine dolor c — Gairdner), we must 
admit the force of the latter's position. Under the designation 
of pseudo-angina would come those cases described by Walshe, 
occurring in women and due to hysteria, neuralgia and spinal 
irritation ; the various toxic anginas, and the vaso-motor forms 
identified by Nothnagel. 

Angina pectoris vera Usually occurs after the age of fifty 
(eighty per cent, of all cases occur after fifty — Quain). It is 
more frequent among the educated, well-to-do classes and is 
seldom met with in hospital practice. Professional men fre- 
quently develop angina pectoris vera. It is more common in 
men than in women (42 in 227 cases — Huchard). Some 
hereditary tendency toward angina pectoris is shown in fami- 
lies having a tendency to arterial degeneration, and it may be 
associated with gout, syphilis, diabetes, the weakened heart of 
post- febrile states, locomotor ataxia (Leyden), and emotional 
conditions may cause true (?) angina pectoris. While the aeti- 
ology of the disease is not identical with arterio-sclerosis it is 
so closely connected with degeneration of the coronary arteries 
that the true paroxysm is seldom found apart from that condi- 
tion (Osier). 

The clinical history of angina pectoris is variable. The 
paroxysms may recur every day or so, and within a few days 
or weeks develop a condition of asystolism (Tetat de ntal an- 
gineux — Huchard) ; they may extend over a period of months 
or possibly years (the most common form). The first well 
marked paroxysm may be at once fatal, or sudden death may 
occur soon after the occurrence of a paroxysm and without 
any further manifestation of angina, as occurred in the follow- 
ing case : 
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Mr. L., aged sixty-one years; business man. Previous 
history good. General condition excellent with the exception 
of slight arterial sclerosis, though this was not more marked 
dian is frequently found in men of his age. He had recently 
had some family and business troubles which had worried but 
apparently not depressed him very tniich. I was called to his 
place of business about five o'clock, p. m., and found him very 
pale, with an anxious expression of countenance. He said he 
had a severe pain in his heart, "a peculiar pain, as if the heart 
was being squeezed to a pulp by some great force." The pulse 
was regular but rather weak. He was taken home in a carriage 
and given nitro-glycerine and morphine. By half past six 
o'clock he was quite comfortable. I called at eight o'clock and 
was told that he had just gone upstairs to his bed room. I 
followed him in about ten minutes and found him sitting in a 
chair, dead. He had but the one atitack of pain. While the 
pain was severe he said he did not mind it so much as he did 
the awful sense of dying, which he seemed surprised at being 
unable to control, "for." said he, "I am not afraid." 

An attack of angina pectoris may l>e precipitated by the 
slightest exertion in the recurrent form of the disease. Mental 
emotion, the effect of cold on the surface of the body, digestive 
disturbances, especially gastric or intestinal flatulence, may 
cause a paroxysm, .^gain, it may occur without any exciting 
cause being apparent. The chief symptoms of the attack are 
pain (dolor pectoris) and the mental anguish (atigor aniiiti). 
The pain may be of any degree of intensity and of varying 
character. It may be the chief symptom or may be subsidiary 
to the sense of torture. Again, there may he little or no actual 
pain {angina sine dolore — Gairdner). The pain may be in any 
part of the precordial area, substernal (sternalgia). or in the 
scrobiculus cordis. It begins suddenly and may end abruptly. 
The radiation of the pain is in the first to the fourth dorsal 
areas, or even to the ninth dorsal area (Head). It usually ex- 
tends to the left shoulder and arm. though it may extend to 
the sides or hack of the chest, right shoulder and arm or re- 
main stationary. Areas of cutaneous h3'perfesthesia may be 
present about the chest (Mackenzie). Numbness, paralysis or 



spasm of the muscles of the left arm may follow an attack. 
The muscles in the hand which are suplied by the ulnar nerve 
may atrophy ( Eichorst). The pain of angina has been atirih- 
uted to cramp of the heart muscle; pressure in, and stretching 
of die heart cavities; arterial pain; neuralgia. Musser says the 
pain is due in part tc» increased intraventricular pressure and 
may disappear when dilatation supervenes. Balfour thinks the 
pain is accounted for by relative or actual Jschsemia of the 
heart muscle, at times in connection with vaso-motor disturb- 
ances and lowered nerve function. 

The mental anguish is often the most distressing symp- 
tom. It is indescribable and is generally present in severe 
cases. During the attack, the patient is unable or unwilling to 
move, the skin has a deadly, ashy pallor, is bathed in cold per- 
spiration or may be. at first, deeply suffused or congested. The 
pulse is weak and feeble but is usually regular during the at- 
tack, though it may be changed in rate and rhythm if myocar- 
dial disease be present. Tlie respiration may he natural but 
usually is shallow, jerky, or may be suspended at times during 
the severe pain of an acute attack. Cheyne-Stokes respiration 
may be present between the attacks. Bronchial symptoms may 
accompany or follow an attack. Cardiac asthma may Iw pres- 
ent with an attack of angina and in vaso-motor forms of angina 
.wit,* dolore may be regarded as symptomatic of the latter state. 
Dyspncea is not a feature of true angina ( Helierden), yet if 
the heart muscle be incompetent, any degree of dyspntea may 
be present. Gastro-inte.stinal symptoms may be the most pro- 
nouiYced. Nausea, vomiting, flatulency, hiccough or gastral- 
gia may he well marked, as in the following case : 

Mr. B.. aged sixty-one years: business man. Was 
troubled for several years with dyspepsia and was exceedingly 
careful alwut his diet, as the slightest indiscretion wouhl bring 
on an attack of pain in the region of the stomach. During the 
last year has had three attacks of very severe pain which came 
on suddenly and ceased abrniitly. and was followed by marked 
depression. The pain did not radiate although there was some 
substernal pain. He was positive as to its location in the stom- 
ach. The mental state during the attack did not seem to be 
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prominent. He regarded his trouble as gastric in urigin, 
Uiough his physician assured me that the pain was uiidoubledly 
anginal in nature. No evidence of physical diange in the 
heart could be detected. Three months after my examination 
he had a severe attack in the evening on retiring and died in 
half an hour. There was a moderate degree of ctironary scler- 
osis, also uf interstitial myocarditis. 



There are many cases which do not manifest the cardiniil 
symptoms of a typical attack of angina, and among these cases 
which do not present the more characteristic symptoms we will 
find certain more or less well marked ty|>es, such as syncop,: 
(imiginosa (Parfy), in which there is faintness or temporary 
loss of consciousness; the Adams-S takes syndrome, character- 
ized by vertigo and syncope, with slow pulse (may be as low 
as- 5-10 per minute — Osier), and apoplectiform attacks which 
may resemble syncope anginosa; angina pectoris sine dolore 
(Gairdner). in which pain is subsidiary to subjective sensa- 
tions of distress (angor) ; and an asthmatic type in which car- 
diac asthma is the principal feature. (Cardiac asthma is a 
vaso-motor angina sine dolore — Balfour.) The terms cardiac 
asthma and cardiac dyspnoea are now much used synony- 
mously. The type of breathing in actual failure of ihe heart 
muscle (dyspncea) is different fron] that in sudden relative 
incompetence of the heart muscle from increased peripheral 
resistance i asthma) due to contraction of the arterioles. The 
latter is neurotic in nature, of sudden onset, and nocturnal in 
advent. The actual air hunger in either case is due to the same 
cause — diminution of the alveolar capacity from dilatation of 
the pulmonary vessels and diminished elasticity of the hings 
(von Basch). 

The following interesting case, seen with Dr. F. C. Wells 
of this city, may be classed as syncope anginosa. I saw the 
patient on the evening of March ist about an hour after his 
second attack of the evening. Dr. Wells, who had observed 
him closely during several of these attacks, furnished the fol- 
nformation: 
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Mr. M., business man aged 55. For three years has had 
peculiar feelings in his head, would seem to lose himself for a 
few minutes. These symptoms would occur at night at inter- 
vals of five or six months. For ten or twelve years has had 
headaches in back of head and frontal region. These head- 
aches recur at intervals between the attacks of partial uncon- 
sciousness. In Nov. '96, had a severe attack of syncope. Dr. 
Wells saw him after attack had subsided. His pulse tension 
was high, the pulse was regular but slow. About an hour after 
he had another attack, less severe and with but partial uncon- 
sciousness, after which the pulse was weak. On March ist, 
'98, had a severe attack at seven o'clock in the evening while 
eating dinner (previous seizures had all occurred late at night), 
he fell to the floor unconscious but recovered in a few minutes. 
This was followed by another severe attack at eight o'clock. 
The patient realizes for an instant that attack is coming on. 
In the severe attacks the pulse stops suddenly and cannot be 
felt at the wrist, nor can the heart's action be felt or heard. 
Unconsciousness occurs at once with cessation of respiration. 
The pulse gradually returns in from fifteen to twenty-five sec- 
onds. Respiration gradually returns and is wheezing in char- 
acter with bronchial rales. During the attack the surface of 
the body is very pale and bathed in cold perspiration. The 
principal factor apparent in producing an attack was the 
nervous state incident to business strain and physical ex- 
haustion. Direct physical exertion does not seem to produce 
the paroxysms. 

PsEUDo-ANGiNA PECTORIS. — Without debating the ab- 
stract propriety of recognizing a false angina we may note 
that Walsh's classification is virtually adhered to by many. 
We observe many cases of cardiac pain in which the pain is 
the only symptom in which they resemble true angina. Mor- 
ison says that as far as angina is not associated with a demon- 
strable lesion and tends to get well, we may recognize a spu- 
rious angina. If we extend this idea somewhat it is no wonder 
that angina pectoris was regarded by some of the writers 
(Laennec) as so very common. According to Huchard the 
pseudo-anginas are due to neuralgia of the cardiac plexus from 
vaso-motor neurosis or other causes. The chief distinguish- 
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ing features of false angina are the inability to denuinslrate. 
or tfi reasonably infer, the presence of cardiac or coronary dis- 
ease; the absence of the element of angor aninii from the 
attack; the presence of various ^etiological factors in the attack, 
of reflex origin: its more frequent occurrence in women and in 
early life, and its non-fatality. False angina pectoris is usu- 
ally of neurotic or toxic origin. The neurotic form occurs in 
hysterical or neurasthenic individuals, from the various reflex 
visceral irritations, or from vaso-motor disturbances. [Vaso- 
motor disturbances are so common in all forms of angina pec- 
toris that it is difficult to tell whether the vascular state has au 
actual or relative connection with the angina. The type de- 
scribed by Nothnagel, with primary vaso- constrict ion and 
secondary embarrassment of the heart, in which a general 
angeiospasm throws great strain on the left ventricle, is fre- 
quently met with. Douglas Powell claims that these cases con- 
stitute a lage proportion of the cases of angina pectoris. The 
relation of vascular spasm to all forms of angina is an interest- 
ing question: whether the vaso-motor symptoms of true angina 
are due to afferent impulses from the heart, or whether these 
vascular disturbances, as the primary factor in the production 
of an attack, add the la.st straw to a weak, improperly nour- 
ished heart, are debatable questions. The possibility of local 
coronary angeio-spasm, must be considered in toxic and reflex 
cases, ] 

The toxic anginas occur from the abuse of tea and coffee, 
tobacco and from the various toxaemias. These causes, white 
usually resulting in disturbances of cardiac rhythm, may pro- 
duce severe angina. The rapid heart, irregularities, palpita- 
tions, uneasiness in the praecordiuni, darting pains in the car- 
diac region or sense of oppression from tobacco dyspepsia, are 
all common symptoms in those who use tobacco excessively. 
Distinct anginal attacks from tobacco are rare. Huchard de- 
scribes three forms: A benign form due to tobacco dyspepsia: 
a functional form due to coronary spasm: and an organic form 
due to organic contraction of the coronary arteries from nico- 
tine arterio-scleropis. Balfour says that tea, tobacco, etc., 
cause angina by enfeebling the heart and causing relative 
^bseniia. 
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The following case was one of pseinio-aiigiiia caused prin- 
cipally by tobacco; 

Dr. N., aged 59 years, of full liahit, always healthy but 
troubled with fermentative dyspepsia, jiarticularly if he used 
tobacco freely. He had never been a very heavy smoker, and 
did not chew, but tobacco affected him badly. For last two 
years noticed distress about his heart if he smoked freely. 
During the last year has had four attacks of rather severe car- 
diac pain coming on in the evening after srankintj. One attack, 
after a day of severe nervous strain, came on ininicdiately as 
he began smoking. I saw him during his fifth attack- His 
face was slightly pale, pulse regular but feehle and of high 
tension. The pain was quite severe and radiated to the left 
shoulder and left side of the neck. The respiration wa.s not 
affected. A morphine injection relieved the pain and brought 
the pulse up full and round. The patient is quite satisfied as 
to the connection between the tobacco and the angina. 

The therapeutic management of angina pectoris is not a.s 
easy to formulate as it would be were our jctiological and 
pathological classifications of the disease more clearly defined. 
Donglas Powell says that "these difficulties diminish when we 
recognize that there is a continuity in the phenomena presented 
to us for treatment from the slightest degree of introspective 
recognition of the cardio- vascular mechanism, through the 
more distinct evidences of cardiac anxiety and distress in con- 
nection with the higher and more persistent grades of arterial 
tension to the paroxysmal attacks of acute breast pang associ- 
ated with a veritable asthma of the blood vessels which may 
.supervene in any case of the series; and this continuity is to 
be observed between the so-called false and true angina." 

Tn the treatment of a paroxysm of true angina if gastric 
or intestinal distress has instituted the attack, as is very likely 
to \x the case, we may give a saline cathartic, or administer 
carminatives if there is distention from gas, in which case 
camphor. Hoffman's anodyne, capsicum, chlorndyne (liquid 
or tablets), or in some cases bromide or bicarbonate of sodium 
will be useful. For the relief of the pain, inhalations of chlo- 
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roforin or nitrite ot amyl may lie used until the slower remedies 
can act. Nitroglycerine may be used in doses of from i-ioo to 
1-50 of a grain, particularly if arterial sclerosis is marked. 
The best remedy for the pain is morphine hypodermicaliy in 
one-quarter grain doses repeated in half an hour if necessary, 
( Bostwick reports a good result in an obstinate case, from 
liydrobromate of hyoscine, 1-75 01 a grain given hypoder- 
micaliy. — a rather large dose ordinarily.) In rapidly repeated 
attacks it may be necessary to keep a patient partly under the 
influence of morphine for some time. Brunton recommends 
amyl nitrite and hot applications for the paroxysms of angina 
pectoris. Iodide of potassium (5 to 15 grains) is best to re- 
move the cause. It should be continued for from ten to fmir- 
teen days. 

In a man aged 63, with marked arterial disease, enlarged 
heart, marked arrhythmia, constant dyspnrea, severe spells 
of cardiac asthma and frequent attacks of cardiac pain {I'ctat 
lie mat angitu'iix), finally culminating with Cbeyne-Stokes 
respiration in asystoHsm and death, life was maintained and 
some measure of comfort afforded for several months, by con- 
tinuous alternate dosing with \ grain of morphine and i-ioo 
grain of nitroglycerine every two to four hours. 

Pawinski describes an exocardial angina associated with 
dry pericarditis, which is not amenable to treatment by the 
vaso-dilators and must lie treated like pericarditis of rlieuniatic 
origin. It is characterized by pain at the middle or base of the 
sternimi. epigastrium, or over the cardiac area. There is a 
to-and-fro friction sound of pericarditis. 

The management of the patient with angina pectoris in- 
volves first of all surety of diaijnosis. for, to modify or sacri- 
fice one's business prospects for what may prove to be a func- 
tional difficulty of no great danger, will lay the physician open 
to criticism. Again, failure to properly regulate the patient's 
habits, may be fata! to him. This does not mean tliat every 
sufferer from angina pectoris must fold his hands and wait for 
death. There is no necessity for idleness, for it affords no bet- 
ter prospect, nor indeed, even as good, as moderate employ- 
ment of body and mind. All mental worry and strain must 
.be avoided. Exercise must be taken with limitations which 
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each patient must learn for himself. Diet is very important 
and the general rules of diet and hygiene which apply to the 
ataxic period of all cardiopathies are especially applicable here. 
Every patient should understand the effect on the vascular 
pressure and the heart, of mental and physical fatigue or of 
gastric disturbance in his particular case. 

Medicinally, all systemic conditions as gout, rheuma- 
tism, syphilis, diabetes, etc., should receive attention. In most 
cases we will use those remedies which improve the tone and 
function of the arteries and heart, such as strychnia, arsenic 
and the iodides. The latter are particularly indicated when 
there is arterial sclerosis. They should be given for long 
periods in moderate doses (ten grains of potassium iodide, or 
five to eight of the iodide of sodium, thrice daily, more or less 
continuously for years). Full doses of strychnia (1-20 — 1-30 
grain) should be given more or less continuously. When 
arterio-sclerosis is marked, continued treatment with nitro- 
glycerine (1-200 to I -100 grain) or nitrite of sodium (2 to 
5 grains) may be advisable. For the syncope of anginal at- 
tacks we may use aromatic spirits of ammonia, brandy, 
whisky, nitroglycerine, ether or camphor hypodermically. In 
some cases when the heart acts badly after consciousness has 
returned, digitalis is useful. In heart failure from angina, 
which does not resppnd to ordinary methods, cardiocentesis 
may be employed to revive the heart (Osier). In pseudo-an- 
gina pectoris the treatment is symptomatic as far as medicines 
are concerned. Any functional conditions which react on the 
vascular system must be regulated. The cause of the angina 
must be discovered and removed if possible. The habits and 
associations of the individual may be changed with benefit. 
New associations, travel, change of climate, hydrotherapy, 
massage, electricity, any or all of these methods as carried out 
at some good sanitarium, involving a change of scene and asso- 
ciations, may be of immense advantage. Morphine is best to 
relieve the attacks of angina in the neurasthenic forms, and 
nitroglycerine is of great use in the vaso-motor forms. 

Tachycardia. — Heart hurry is a symptomatic condition 
of various grades and origin. It is physiological in early life. 
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a cuinmoii symptuiii in the exhaustive period of febrile dis- 
eases, in anemia, and occurs in many diseases of the heart and 
blood vessels. The term tachycardia is a relative one, hut a 
persistent pulse rate of over 120 per minute may he termed 
tachycardia. AUbutt criticises the use of the term "tachycar- 
dia" to denote various symptomatic states of increased rate of 
heart action. He would restrict the term "tachycardia" to the 
essential form of the affection, and regards the use of the qual- 
ification "paroxysmal" in relation to the latter form as entirely 
unnecessary. If, however, it is proper to use the term "spas- 
modic" as indicative of a form of asthma essentially dififereni 
from other forms of asthmatic manifestations, it is equally 
appropriate to make use of the qualifying term "paroxysmal" 
as indicative of a form of rapid heart essentially different from 
other forms in that, as described by Nothnagel, it conies on 
suddenly, lasts a few hours or days, and terminates abruptly. 
On the other hand such pedantic use of the term "tachycardia" 
as is made by Anders who says that tachycardia may occur 
as a physiologic condition in certain people whose pulse may 
range from ninety to one hundred heats per minute, seems 
somewhat arbitrary. We see at times, however, instances of a 
more or less persistent rapid heart in connection with hysteria 
and other neurotic states where the pulse-rate may be from 
I20 to 140 or 160. presenting marked variations in rate but 
not the paroxysmal feature peculiar to essential tachycardia 
and to which ihe application of the term "tachycardia" would 
seem to be justifiable. In some forms of tachycardia, through 
Ihe absence of the usual pause following diastole, there is 
equalization of the systole and diastole, the heart sounds are 
ftetal-like and lic-tac in character (emhryo-cardia). Tachy- 
cardia may be of toxic or neurotic origin. Its cause may be a 
stimulation of the accelerators or a paralysis of the inhibitory 
cardiac nerve. Balfour thinks that in nearly all cases of tachy 
cardia. myocardial changes are present. Toxic tachycardia 
may be caused by tea, coffee or tobacco. ( Frsentze! thinks that 
tobacco causes changes in the muscido-niotor and inhibitory 
centers of the heart, which effect is not dependent on the 
amount of nicotine.) Belladonna and digitalis cause tachycar- 
dia by paralyzing the vagus. Pressure on the vagus by tumors 
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may cause persistent and fatal tachycardia. Any. neurosis, 
visceral disease or abnormality may cause tachycardia. Per- 
sistent tachycardia may be due to toxaemia of gastro-intestinal 
origin (Thomson). 

Recently, I had under treatment a young man witba pulse 
rate of i6o per minute. This pulse rate had lasted for several 
months. Kis heart was healthy and the only thing wrong with 
him was some gastro-intestinal trouble. He had attacks of 
dizziness or faintness with pallor of the surface of the body. 
Regulation of the diet with intestinal disinfection, reduced the 
pulse rate to 80 per minute within two months. 

In a young woman with some nervous trouble of an 
hysterical type and a continuous high temperature (100 to 
102) lasting for months, the pulse rate was from 120 to 140 
for over two years, but» with gradual improvement in the gen- 
eral condition, came down to 85 when patient was quiet. 

The tachycardia which is one of the cardinal symptoms 
of Graves' disease, usually partakes of the nature of palpita- 
tion, the heart's action being more or 'less distressing, which is 
not usually the case in tachycardia, as the patient seldom com- 
plains or even notices the heart's action unless suffering from 
some of the secondary results of continuous rapidity of the 
organ. 

In a young woman of 25 years, with exophthalmic goitre, 
chronic endocarditis with immense eccentric hypertrophy of 
the left ventricle, aortic and mitral lesion, the heart rate was 
from 160 to 200 per minute for over two years that she was 
under observation, and her historv extended over a much 
longer period. She never complained of her heart and was 
not disturbed by it imless under great excitement or exertion 
she should develop palpitation She married while under ob- 
servation, had a miscarriage, made a good recovery and did 
not seem at all worse for her experience in this regard. 

Tachycardia is often a feature of mitral stenosis. Bal- 
four says that tachycardia may terminate in mitral stenosis 
and will disappear with the development of the latter condition. 

The treatment of simple or symptomatic tachycardia in- 
volves the management of whatever influence of toxic, neu- 
rasthenic or reflex nature which may act as a cause. These 
cases are troublesome and apt to relapse. 
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Parnxysiual tachycardia (Tachycardia paroxysmalis. 
syiichoi>exia. essential or recurrent tachycardia, heart-hurry) 
is a form of rapid heart action (200 or more per minute) com- 
ing on suddenly without apparent cause and lasting a few- 
hours or days and terminating spontaneously (. Nothnagel ) . If 
the attack is short there are no symptoms except the tachycar- 
dia. If, however, the attack is prolonged for several days, 
there may be bloody sputum, the pulmonic and systemic cir- 
culation becomes involved. Dyspnoea, rapid breathing, cere- 
bral symptoms, insomnia and delirium appear. The tempera- 
ture is normal in short attacks but rises t-^'' C. in prolonged 
attacks ( Bouveret ) . A favorable termination may occur sud- 
denly. The pulse, after a few interuptions of rhythm with 
energetic contractions, may fall from 200 to 70 beats per min- 
ute. The duration of the affection is uncertain. It may ex- 
tend over years. Each attack is liable to weaken the heart. 
The longer the duration of the attack the more unfavorable the 
prognosis. (Bristowe reports a case lasting five weeks, with 
recovery.) Mental and physical exhaustion seems to be the 
most prolific cause of the attacks. 

Paroxysmal tachycardia was probably first noted by Cat- 
ton. Watson. Williamson and others soon followed him. The 
name "tachycardia" was first used by Gerhardt. and the quali- 
fication paroxysmal by Bouveret. Among the l>est descrip- 
tions of the condition are those of Martins and of Herring- 
ham. Prcebsting gave a detailed description of tachycardia, 
and Nothnagel described three cases in 1887. Some of the 
earlier obser\'ers appear not to have noted the essential features 
of the typical form, as, for instance. Fraentzel, who speaks of 
the "terrifying feeling of palpitation" accompanying the at- 
lacks. It will be observed that palpitation is not a feature of 
the typical attack of essential paroxysmal tachycardia. 

-Etiological I y the observations of CEttinger appear to 
establish some hereditary influence. Males appear to be some- 
what more frequently affected than females, and the attacks 
are most likely to appear between the ages of thirty and fifty 
years, though they may occur at an>' age. In seven of the fifty- 
three cases collected by Herringham the affection began in 
childhood. H, C. Wood, and \A''atson ^Vil!iams have each re- 
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purled instances uf tachycardia in patients over eighty years 01 
age. Various diseases liave been described in association with 
tachycardia, though no ;eliologic association has been estab- 
lished. Fright, shock, traumatism and various reilex causes 
have been associated with the onset of the attacks; but the par- 
ci.vysms generally appear to be, in typical cases, independent 
of such influences. At the same time, these various influences 
may unquestionably act as the immediate exciting cause of the 
paroxysms. Theoretically, tbe cause has been attributed to 
either paralysis of the pneuniogastric. or to stimulation of the 
sympathetic nerves. Martius attributed the occurrence of 
tachycardia to sudden dilatation of the heart. As for disturb- 
ance or paralytic inhibition of the vagus, put forth by Tuczek 
as a cause of tachycardia, none of the results known to follow 
bulbar disease, pressure on the vagus by tumors or enlarged 
glands, nor experimental work indicate that sucli a high rate 
of action of the heart can lie obtained froTii such sources. 
Synchronous inhibition of the vagus and stimulation of the 
accelerators may be admitted as a possible cause but this would 
postulate some temporary bulbar change, so far impossible of 
demonstration — possibly a bulbospinal neurosis, as suggested 
by Debove and Boiilay. It may be recalled that Talamon re- 
garded the affection as epileptiform in nature. 

Stimulation of the accelerators to the extent of overcom- 
ing vagus control, as suggested by Nothnagel, while favored 
by the character of the onset and termination of the attacks, is 
opposed by the total inability to produce any like effect by ex- 
perimental stimulation. Certainly reflex irritations, which in 
some cases of tachycardia appear to be definite retiologic factors 
in the production of individual paroxysms, do not have the in- 
herent power of instituting them. As far as the cardiac ganglia 
are concerned no definite changes have been demonstrated in 
them which are associated with tachycardia. Moreover, the 
researches of Gaskell and others would appear to prove that the 
ganglia are not sufficiently concerned in the dynamic prop- 
erties of the lieart to produce any such effect as tachycardia. 
In regard to the effect of changes in blood-pressure from ex- 
tensive dilatation of the venous or arterial systems, such alter- 
ations in the vascular tracts do not produce such a high rate 
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of heart-ljeat, In collapse from vaso-motor paresis, from 
haemorrhage, or from the suddeii removal of large amounts of 
serous fluid we do not find a pulse rate above 160-180 per 
minute. In those cases of rapid heart associated with hysteria 
and kindred stales we find the pulse-rate subsiding during 
sleep or during the administration of an anassthetic. 

Ahhough paroxysmal tachycardia is not associated with 
any clinically denionstrabie disease of the heart, in the six 
cases which have come to post-mortem there has been shown 
myocardial disease in three, and if we consider that in those 
analogous disturbances of cardiac rhythm — tremor cordis and 
delirium cordis — there is practically always some form of 
myocardial disease present, we may admit that West's opin- 
ion, that the lesion of tachycardia is in the myocardium, is 
not without some force. Still, the failure to demonstrate some 
fault in the nerve-supply of the heart does not prove that such 
does not exist. The great frequency of myocardial disease 
and the great in frequency of tachycardia show the latter not 
to be dependent on the former alone. Neverthless, myocardial 
changes may be necessary, if not a principal factor in the pro- 
duction of tachycardia, at least so far as modifying the in- 
herent automatic and co-ordinate action of the myocardium 
is concerned. In a heart-muscle which has undergone changes 
ordinarily not productive of clinical, or possibly even of 
pathological evidences of disease, a sudden variation of the 
usual conditions of circulation (ischaemia) or of iimervation 
f toxic causes) or both might be productive of such manifesta- 
tions as tachycardia. 

A typical case of paro.xysinal tachycardia is presented in 
the following history : 

Mrs. M.. aged 60 years, came to my office in December, 
1S98, saying she wished to consult me about her heart. She 
was a well-preserved woman of medium height, and rather 
stout, with a general appearance of good health. She stated 
that she had never been ill, with the exception of the ordinary 
sicknesses of childhood: that she had always been active and 
energetic in both domestic and social life, but had been obliged 
within the last two years to be careful in regard to physical 
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exertion and diet, because of the "spells'* with her heart which 
were becoming more frequent and persistent. She stated that 
she had had these spells at intervals for several years. At first 
they were infrequent and of short duration — an hour or two. 
During the last two years the attacks had become so frequent 
and persistent as to be present nearly one-third of the time. 
While she was able to go about and attend to her ordinary 
duties even during an attack, she realized that she was becom- 
ing steadily more and more incapacitated, and this had 
alarmed her, particularly as she had taken various forms of 
treatment without any particular benefit. 

She stated that she realized when an attack began and 
when it ended. With the beginning of an attack she felt con- 
scious of a slight fluttering of the heart; during the attack she 
was restless and nervous, and while conscious that the heart 
was beating rapidly there was no special feeling of discomfort, 
while at times she would forget all about it. Usually she slept 
well, though of late she had difficulty in getting to sleep when 
the attacks were on. When the attacks ceased she was con- 
scious of a sudden check in the action of the heart and im- 
mediately felt relieved as of a nervous strain. She felt ex- 
hausted after an attack, in proportion to its length. She stated 
that she was then suffering from an attack w^hich began on the 
previous day; that she had been down-town shopping for sev- 
eral hours before coming to see me and was somewhat 
fatigued. I felt her pulse. The artery was not well filled and 
the pulse was very compressible. The rate was 210 per min- 
ute. The heart-beat coincided with the radial pulse. The ma- 
chine-like regularity of the heart's action was strikingly char- 
acteristic. There was absolutely no variation in the rhythm. 
The heart sounds were weak and tic-tac in character, the 
second sound being, perhaps, a trifle higher in pitch than the 
first sound, though the two were remarkably alike in duration 
and pitch. There was no subjective or objective evidence of 
palpitation, tremor cordis, or delirium cordis. There were no 
cardiac murmurs, and the patient was not dyspnoeic. The 
visible and palpable area of cardiac impulse, was somewhat 
increased in extent and displaced slightly to the left, but was 
weak and ill-defined. The left border of dullness was slightly 



CARDIAC NEUROSES. 1 67 

displaced to the left. The apex impulse remained in the fifth 
interspace. The second pulmonic and aortic sounds were not 
intensified. 

The patient was seen at her residence the following morn- 
ing. She stated that the attack had ceased about an hour be- 
fore my arrival, and that except for her weakness she felt 
quite well. Her pulse was 70, perfectly regular, and the 
heart's action apparently normal. 

The patient was under observation for three months dur- 
ing which period the attacks became of longer duration and 
left her weaker and with increasing dilatation of the heart. 
Upon one occasion I happened to have my fingers on her radial 
pulse when one of the attacks terminated. There was a sud- 
den cessation of the rapidly-running pulse, a very short pause, 
a strong, well-defined pulsation, followed immediately by a 
weaker one, and by the time I could apply my ear to the chest 
wall the heart was beating steadily at the rate of 70 per 
minute. 

No substantial impro\-ement -was obtained by any method 
of treatment. The attacks increased in frequency and dura- 
tion until they were on fully half of the time. In the latter 
part of March, i8gg, she had an attack lasting over four days. 
On the morning of the fifth day I found her much exhausted, 
dyspnoea, and slightly cyanotic. There were ccdemafous rales 
in the base of both lungs; the apex of the heart was outside of 
the raammillary line; the pulse-rate was 210 per minute but 
very feeble. It rapidly became imperceptible: the dyspncea and 
cyanosis increased and she died quietly with no evidence of 
suffering. A post-mortem examinatioh was not obtained. 

In contrast with the above case I may cite a case of 
paroxysmal tachycardia probably from reflex causes. It oc- 
curred in a man, the subject of relapsing typhoid. His pulse 
had been very steady and not at any time abo\e 90 per minute. 
During the sixth week of the fever his pulse suddenly jumped 
to 260 jjer minute, was perfectly regular, and typical of the 
pulse of paroxysmal tachycardia. .-\ saline and an enema were 
followed by a free evacuation of the bowels, after which his 
pulse dropped abruptly to 70 per minute. The patient made a 
good recovery. 
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The essential features of iiaroxysmal tachycardia are : the 
sudden onset, the great rapidity of the heart's action, its ma- 
chine-Hke regularity, the absence of palpitation and dyspnoea, 
and the abrupt ending of the paroxysm. Such subjective sen- 
sations as pain in the chest, uneasiness, numbness, tingling, or 
consciousness of motor disturbance of the heart may lie pres- 
ent, but usually are not. Indeed their absence is rather one 
of the differential features between essential and symptomatic 
tachycardia. Rarely there may be carotid or jugular pulsa- 
tion, but as a rule these, like dyspncea and cyanosis, are asso- 
ciated only with tlie cardiac dilatation which betokens the 
imminence of dissolution. 

The prognosis is unfavorable in recurrent cases, and in 
all cases is uncertain. Recurrence usually becomes more fre- 
quent and the attack prolonged until fatal dilatation of the 
heart occurs. Herringham's statement that the prognosis de- 
pends on the frequency and duration of the attacks, is true 
enough, but his remark that few patients pass the age of fifty 
years, is not substantiated by the records. In some instances 
the attacks have grown more infrequent as tJie ages of the 
patients advanced. 

The treatment of paroxysmal tachycardia i.s unsatisfac- 
tory. There being no specific indications, naturally the thera- 
peutic nianageinent of these cases must be empirical, aside 
from the usual means applicable to any abnormal condition of 
the heart muscle, or to any eccentric factors of which observa- 
tion in the interval of the attacks may indicate some possible 
casual relationship. All the hygienic and other measures 
adapted to the management of cardiopathic states in general 
are applicable in this connection: for even if no abnormal con- 
dition of the heart can be clinically made out we can not as- 
sume that the heart is healthy. The diet and exercise should 
be adjusted as in other cardiopathies. Eccentric sources of 
irritation should be searched for, especially in the intestinal 
tract. Auto-toxic conditions should l>e avoided. During the 
attacks morphine may be used in some cases, though as a rule 
all vaso-dilators are contraindicated. If dilatation of the heart 
is increasing, digitalis should be cautiously given. As a rule 
digitalis does not influence the pulse-rate for the better and 



CAKDIAC NEUROSES. 

iu Utility is doubtful. Cupping or leeches may be useful 
where there is pulmonary stasis. Stimulation of the vagi by 
compression (Bonveret) or electricity to the cervical portion 
is recommended, but lias utterly failed at my hands. Accord- 
ing to Brieger electricity to the prKcordium. vagus compres- 
sion, and stiniulanfi have produced slowing of the heart's ac- 
tion. Rosenfeld recommends compression of the chest. It 
may be practiced by the patient, who fixes the feet against the 
Ix)ttom of the bed, applies the arms firmly to the side of the 
chest and the fore arms to the lower anterior portion of the 
chest wall; inspires deeply, fixes the glottis, and makes strong 
expiratory efiforts while pressing firmly against the chest with 
his arms. 

Massage of the heart through the fourth and fifth inter- 
spaces seemed to me to increase the force of the heart's action, 
but not to cause any change in the rate. Ice-bags to the prje- 
cordium are recommended, but I have seen no benefit from 
(heir use. 

Poulet recoimnends coronilla scorpioides, particularly in 
cases associated with valvular disease. Balfour suggests an 
ether spray to the cervical spine or chlcwoform poultice over the 
prrecordium. 

Bradvc.\rdia {j^uhiis rams). — The term bradycardia is 
applied to a permanent form of slow pulse. This must be dis- 
tinguished from the so-called false bradycardia due to a vary- 
ing number of hemosystolic actions of insufficient force to 
reach the radial arteries, the pulse assuming the form of the 
pulsus altenians. bigeminns or trigeminus. In the spliyg- 
mograni of false bradycardia there may be, half way down the 
long descending limb, a slight elevation just where the percus- 
sion wave of another pulsation should liegin, while in true 
bradycardia the tracing has an anacrotic appearance. False 
bradycardia is a frequent form of the arrhythmia which ap- 
|>ears in the ataxic period of cardiac lesions. Slow pulse oc- 
curs from irritation of the vagus, paralysis of the sympathetic, 
disturbance of the cardiac centers, in the exhaustion of conva- 
lescence, in meningitis from pressure on the brain, in jaundice 
from the toxic action of the biliary acids, in epilepsy, in colic, 
in stenosis of the aortic or mitral valves, in various degrees of 
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coronary sclerosis, from injury of the cervical portion of the 
cord, and from the action of digitalis. Balfour thinks that 
slow pulse is not due to any cardiac lesion but to cervical inhi- 
bition acting through the accessory nerve, the possibility of an 
idio-ventricular rhythm from vagus inhibition arguing against 
the latter condition as a cause for slow pulse. Huchard thinks 
the majority of cases due to sclerosis of the coronary arteries 
and to a true t)ulbar ischaemia, Prentis, after analyzing 
ninety-six cases, concludes that slow pulse may be produced 
by disease or injury of the nerve centers; of the pneumogas- 
tric or sympathetic nerves; of the cardiac ganglia; of the 
heart muscle; by the action of poisons or toxines. In view of 
the probable myogenic nature of the cardiac action the pos- 
sible role played by the various toxines in causing the rhythmic 
disturbances of the heart, is an interesting question, especially 
when we consider that no definite pathological condition of 
either the heart muscle, arteries or nervous mechanism can be 
constantly associated with abnormalities of the heart's rhythm. 

Bradycardia is a relative term, as a pulse of forty may 
be compatible with good health. Usually a pulse rate under 
fifty may be termed a bradycardia. Slow pulse occurs more 
often in men than in women, and, while found in early life, 
it is more frequently an accompaniment to senility. The pulse 
rate may get as low as eight or ten per minute, though from 
twenty to thirty is a much more common rate for a perma- 
nently slow pulse. The patient does not appear to suffer in 
any way from the slow pulse unless it is accompanied by some 
irregularity, as delirium cordis. Permanent slow pulse may 
last for a lifetime, or the pulse may become normal after 
months or years. Usually after a few years, epileptiform at- 
tacks occur and in one of these attacks the patient succumbs. 

The treatment of bradycardia is purely symptomatic. In 
cases associated with vascular sclerosis one may follow Huch- 
ard's advice and give nitroglycerine, or the iodides of potash 
or sodium. In false bradycardia, digitalis and other heart 
stimulants are indicated. In true bradycardia, digitalis is per- 
missible when the vascular tension is low and the pulse flat 
and ribbon-like when it may be very useful, or, with muscular 
weakness and high tension, digitalis may be carefully used in 
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connection with vasodilators. Belladonnn will increase the 

pulse rate, but should be used cautiously. Douglas Powell ad- 
vises caffein in bradycardia with scanty urine. In those cases 
of bradycardia which are associated with myxcedema or which 
follow Graves" disease, influenza or diphtheria, the treatment 
is modified with reference to the previous or associated condi- 
tions. 

Cardiac arrhythmia. — There are many varieties of 
irregularity of the heart's action. In the majority nf instances 
the irregularity is not of any special type and is an evidence of 
temporary disturbance of innervation or of muscular inability. 
actual or relative. In some instances the irregularity will as- 
sume a definite form — a regular arrhythmia (allorrhythmia). 
In this way we have recognized types oi pulse rhythm such as 
the pulsus altenians (two heart beats to one pulse, or second 
pulse is feeble); p. bigcminus (every third beat omitted): />. 
frigcminus (every fourth pulsation omitted), etc. The cause 
of arrhythmia may rest in myocardial disease, or in non- 
synchronous contraction of the ventricles and auricles through 
\'agus influences. Heiller has demonstrated that in the dog 
mechanical or electrical stinmlatioii of the visceral pericardium 
disturbs the cardiac rhythm even after section of all the cardiac 
nerves, except when the heart is painted with cocaine. The 
excitable regions are: The upper third of the longitudinal 
sulcus, the left ventricle over the upper third, and the right 
ventricle close to the sulcus. The excitability of the apex 
varies, Huchard recognizes three kinds of arrhythmia : myo- 
cardial, nervous, and mechanical. Arrhythmia may be of 
psychical, cerebral, nervous, toxic, reflex, or cardiopathic or- 
igin. The .specific relations of arrhythmia are too numerous 
to be individually considered. There is an irregularity of 
senile life, coming on very gradually and without any disturb- 
ance, it is probably due to myocardial degeneration. Arrhyth- 
mia in infants is considered as indicative of serious nervous 
troubles by Richardson, and of myocardial disease by Balfour. 

There are special forms of arrhythmic heart action which 
are worth a moment's separate consideration. 

Palpitation. By palpitation we mean a sufficient increase 
in the force and frequency of the heart to cause distress to the 
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patient. The pulsation is regular, rapid and violent, and is ac- 
companied by a throbbing of the larger arteries which does 
not extend to the smaller vessels. Palpitation is more apt to 
occur in young than in old people, and is supposed to be due 
to reflex inhibition of the vagus. Palpitation occurs most 
often in anaemic individuals, from reflex gastro-intestinal 
causes, emotional disturbances especially during the climac- 
teric, and from many of the causes which also produce irregu- 
larity. [The rapid, forcible heart-action produced by exer- 
cise, particularly in anaemic persons, is very similar to palpita- 
tion but is produced by increased action of the augmentor 
nerve, the radial pulse being increased in force and volume. 
Rest immediately relieves this condition.] In some cases there 
seems to be an hereditary neurotic element in the causation. 

There is a recurrent form of palpitation directly or indi- 
rectly associated with acute infectious diseases exhibiting a 
variety of symptoms in connection with the general nervous 
or vaso-motor systems which Sansom calls "vagus storms." 
He thinks these symptoms due to "morbid change or recur- 
rent irritation of the nerve elements in the medulla oblongata 
and the spinal cord," and recommends Fowler's solution for 
their control. 

The treatment of palpitation is entirely symptomatic. In 
many cases sedation with sodium bromide and aconite is ad- 
visable. 

Tremor Cordis, There is a very interesting form of ir- 
regularity of the heart in which the heart, while beating in the 
usual rhythm, suddenly and without apparent cause, takes on 
a very rapid, tremulous, fluttering action which varies from a 
few rapid, incomplete systoles to a continuous tremor lasting 
ten or fifteen seconds and ending suddenly like an intermis- 
sion of the pulse, with a forcible beat, the heart then resum- 
ing the usual rhythm. This form of arrhythmia may occur 
with an otherwise regular pulse or it may be associated with 
other forms of irregularity of the heart. 

Tremor cordis occurs at any time of life but is most com- 
mon after middle age in persons with weak, dilated hearts, 
particularly in association with gastric disturbances or flatu- 
lence. Emotional disturbances do not seem to produce tremor 
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curdis. It occurs with apparently healthy hearts or in con- 
nection with any form of cardiac lesion. During the tremor 
the pulse at the wrist may be imperceptible, or a faint tremu- 
lousness of the artery may be felt. Palpation of the prKCordium 
shows an indistinct trembling action of the heart. Faintness 
or syncope do not seem to accompany the change in the pulse 
rate. When tremor occurs in a heart which has been beating 
regularly, the patient will be made aware of it by an uneasy 
sensation in the chest which may frighten him hut which 
passes away with the cessation of the tremor. When tremor 
is incident to some more constant fonn of cardiac arrhythmia, 
the patient may be entirely unconscious of its occurrence. 
Balfour thinks tremor cordis is due to vagus inhibition with 
gradual overfilling of the ventricle?. Sudden exercise of 
augmentor power empties the ventricles with forcible action 
attd allows the heart to resume its usual rhythm. 

Delirium Cordis. Delirium cordis is an irregularity of 
the heart in which there is a numlwr of rapid beats huddled 
together in inextricable confusion. This jumble of beats will 
end abruptly and be followed hy a short silence, then one or 
two ordinary but forcible contractions, and then another series 
of delirious contractions in which first and second sounds are 
altogether confused and the pulse wave is a series of rapid 
percussion strokes of very great variation in force. The 
sphygmogram shows the remarkable variation in force of the 
radial pulse. This peculiar rhythm is supposed to he due to 
independent ventricular and auricular action. At times when 
the two coincide, the slow beats occur. 

Delirium cordis occurs frequently in mitral stenosi.s and 
in dilated hearts of gouty origin, also in myocardial degener- 
ations associated with chronic rheumatic arthritis. It may 
occur merely as a temporary ]»heiiomenon or it may he a per- 
manent affair, It is startling at times, to feel the pulse of a 
I>erson who is well to all appearances and fintl it tumbling 
around with such remarkable irregularity, yet the subjective 
symptoms are unimixirtant though the subject is usually aware 
of the irregularity in the pulse. Delirium cordis sometime-^ 
appears during the paroxysm of bronchial asthma. It may 
occur when digitalis acts unfavorably or is not tolerated, and 
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it is sometimes the herald of the approach of asystolism. The 
treatment of delirium cordis includes careful diet, antarthritics, 
general tonics, antacids and in some cases cardiac stimulants. 
The following case presented an interesting combination 
of tremor cordis with delirium cordis. 

Woman aged 50. Had always been in good health and 
of remarkable powers of endurance. Had always been much 
in public life and for the last three or four years her public 
duties had been continuous and exacting. Had not been well 
for a month and made considerable effort to keep up with her 
work. For a week has had some irregularity of the heart 
which was not particularly troublesome. Last night had a 
sinking spell accompanied by dyspnoea and considerable dis- 
tress in the region of the heart. I saw her towards morning 
about five hours after the attack began. She was flushed 
though the surface of the body was cool and the peripheral 
circulation was poor. There was moderate dyspnoea which 
was increased by movement. Considerable pain about prae- 
cordium with a painful consciousness of the heart's action. 
There had been no loss of consciousness. 

The heart was beating over 200 per minute and was so 
irregular that it could not be counted with the aid of a stetho- 
scope. The pulse was so weak at times that is could hardly be 
felt. There was gastric distress and flatulent distention of the 
abdomen. 

Under treatment with digitalin and strychnia the pulse 
improved and the rate came down to 160 per minute and was 
not so irregular. About once in every 45 to 60 seconds- the 
irregularity would assume the form of a tremor cordis lasting 
about eight or ten seconds when the usual pulse would reap- 
pear for half a minute or more to be again interrupted by 
tremor of the heart. The patient was not conscious of any 
difference in the heart's action during the period of tremor 
though the pulse at the wrist was merely a tremulousness of 
the artery, if it could be felt at all. 

There was increased force and area of cardiac pulsation 
except during the tremor when little or no motion could be 



fell. The heart was slightly dilated. There ^ 
lesion. 

The patient gradually recovered so as to be about with 
a fairly regular heart, and was lost sight of. 

Gallop Rhythm. This is a peculiar rhythm of the heart 
sounds which resembles the sounds produced by the hoofs uf 
a galloping liorse. There are three sounds to each heart ac- 
tion. In true gallop rhythm two of these sounds are diastolic 
and the first diastolic sound is accentuated (Fraentzel), 
Various descriptions have been given of the gallop rhythm. 
Traube described a "sort of gallop rhythm," and Potain, John- 
ston and Barie described it as a reduplication of the first sound. 
FraentzeJ's distinction as to the character of the rhythm is 
more in conformity with its clinical manifestations. He ad- 
mits the doubtful nature of its development, but assumes that 
it is due to weak heart action, reflux of blood in the two ar- 
terial tracts at different times with a corresponding difference 
in the time of production of the second sound in the two 
arterial tracts. There must be some other causative element 
than weak heart, for gallop rhythm is not common in hearts 
that are merely weak. 

Gallop rhythm occurs in chronic nephritis (interstitial), 
in some of the so-called idiopathic cardiopathies, in acute and 
chronic anaemia, Addison's disease ( Lagus, Fraentzel ) . 
typhoid fever (second or third week, indicative of heart fail- 
ure), pneumonia (at or about the crisis, a sign of impending 
collapse), typhus fever,, diphtheria, acute rheumatism, acute 
milliary tuberculosis, etc. Though gallop rhythm appears to 
Ije entirely independent of any demonstrable heart lesion, it is 
nevertheless an evidence of weakness of the heart, and in acute 
diseases, at least, is an indication for the exhibition of heart 
stimulants. 

In the following case gallop rhythm developed in a car- 
diopathic patient suffering from influenza infection. 

Woman aged 42. Chronic valvulitis (aortic regurgita- 
tion and mitral stenosis) with good compensation. Influenza 
with gastro-intestinal manifestations eventtiating in a typhoid 
state. (Widal's test. etc.. excluded typhoid fever.) The urine 
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contained some granular casts. The total solids about nor- 
mal. Temperature from 97°F to ioi.5°F. Pulse irregular, 
very weak at times. First two days pulse 160-180 per min- 
ute; fourth day fell to 38 per minute; varied from 40 to 58 
for three days, then rose to 70-78, always irregfular. There 
were spells of restlessness with dilatation of peripheral vessels 
followed by attacks of unconsciousness lasting from 2 to 10-12 
hours. Gastric irritability and tympanitis were troublesome. 
On tenth day a well marked gallop rhythm developed. The 
accentuation of the first diastolic sound was well defined. The 
pulse at the time was 73 per minute. An attack of uncon- 
sciousness on the twelfth day was followed by death in six 
hours. 




iHammatioiis of the bronchial tract have been classified 
from etiological, patho]og:ical and topographical standpoints 
by various observers. These distinctions, while serving to 
individualize special types of the disease, are more or less con- 
fusing. The simplest way is to restrict the classification to 
those well marked clinical types which, though they may at 
times exhibit unusual features, are still sufficiently constant in 
their course to constitute definite forms of bronchial inflam- 
mation. 

Thus we find that bronchitis may be acute or chronic. 

Acute bronchitis presents three distinct forms: acute 
catarrluil (involving the larger tubes); bronchiolitis (capil- 
lary bronchitis, suffocative catarrh) . and fibrinous bronchitis 
(croupous bronchitis, plastic bronchitis). 

The unqualified term, acute bronchitis, applies to ca- 
tarrhal inflammation involving only the larger and medium 
sized tubes. [The term bronchiolitis is used as entirely dis- 
tinct from broncho-pneumonia. The attempt to unify these 
conditions clinically (Legendre. Rilliet. Roger and others) 
is a mistake, although it is admitted that the morbid anatomy 
of the two conditions is intimately associated. Nearly all fatal 
ciises of bronchiolitis have resulted in atelectasis or in lobular 
consolidation. .Xutopsies, therefore, show the presence of 
these conditions, nevertheless, bronchiolitis is a distinct affec- 
tion, and while the clinical divisions of Germain See, of dif- 
fuse bronchitis of the finer tubes; bronchiolitis of the intra- 
lobular branches; and broncho-alveolitis of the alveolar 
bronchi, appear somewhat more suhtle than the possibilities 
of clinical diagnosis would warrant, we still believe in adher- 
ing to the principles of Laennec in recognizing clinically a dis- 
tinct affection of the bronchioles.] 
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Bronchitis is most common in infancy and in senile life, 
because of minor degrees of individual resistance. Dentition 
and abnormalities of the nasal and pharnygeal passages are 
frequent factors in producing bronchial inflammation. Age, 
sex, occupation, physical condition and habits influence the 
occurrence of bronchitis so far as they induce added exposure 
and lessened resistance to the influences which determine 
bronchial inflammation. There is a marked feature of hered- 
ity in some forms of recurrent asthmatic bronchitis and in 
some cases of winter cough. Cachexia of gouty, syphilitic, 
tubercular, alcoholic or nephritic origin predispose to bron- 
chitis. Spinal curvature and other deformities of the chest 
predispose to bronchial inflammation. 

Etiology. — Acute bronchitis may result from the topi- 
cal effect of cold air on the skin or mucous membranes of the 
air passages. This is difficult to reconcile with the clinical 
fact that bzronchial catarrh is more apt to result from a 
partial or limited, than a general, exposure to cold. Accord- 
ing to Thomson, bronchitis seldom results from some irritant 
property or ingredient of the inspired air acting on the bron- 
chial mucous membrane. Primary bronchitis occurs with such 
contagions and infections as influenza, measles and whooping- 
cough. Acute bronchitis may be secondary to small-pox; also 
from general or cardiac weakness incident to typhoid fever. 
Cachectic and septic conditions may give rise to acute sec- 
ondary bronchitis. Local irritations from dust, gases or 
chemicals (iodine, bromine) may cause acute bronchial ca- 
tarrh. 

Bronchiolitis is especially an affection of infancy and 
senile life. It may be primary (one-third of the cases — 
Roger) or secondary, general or localized. All the jcauses of 
acute bronchitis of the larger tubes may likewise cause bron- 
chiolitis. In a large proportion of cases it results in extension 
of the former condition to the smaller tubes, especially in the 
infectious diseases of childhood, although in many of these 
cases it is primary. The influenza infections are especially 
prone to induce bronchitis, which is frequently localized par- 
ticularly in the lower portions of the lungs. Measles and 
whooping-cough are the most frequent causes of bronchiolitis 
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before the age of five years. Emphysematous conditions, chest 
deformities, rachitis, spinal curvature and all conditions which 
modify respiratory power, especially in young and weak chil- 
dren, are contributory toward the occurrence of bronchiolitis. 
Fibrinous bronchitis is a rare aflfection. It occurs most 
often m males ftwo to one — Fowler), and between the ages 
of fifteen and forty-five, although it may occur at any age. 
Occupations entailing exposure to cold and wet predispose to 
its occurrence, and the associated conditions are pulmonary 
tuberculosis, valvular disease, pneumonia, typhoid, cutaneous 
diseases, pregnancy and the catamenia. These conditions are, 
however, accidental, and the letiology of fibrinous bronchitis 
is not known, 

Cltromc bronchitis occurs most frequently in old age or 
in early life. It may be primary from exposure or from the 
inhalation of irritating or poisonous air. especially when there 
is some constitutional vice. Secondary chronic bronchitis oc- 
curs most frequently as a result of acute attacks of bronchitis. 
Climatic conditions, senility, emiihysema. alcoholism, Bright's 
disease, gout, psoriasis and eczeniatoses. Mitral lesions, pul* 
monary tuberculosis, the pressure from aneurisms or medias- 
tinal growths, bronchial stenosis or dilatation, are some of the 
conditions which induce chronic bronchial inflammations. 

Morbid anatomy.— In acute bronchitis there is liyper- 
.'emia of the inner fibrou.« coat which becomes swollen and in- 
filtrated with lymph cells. The basement membrane becomes 
oedematous and irregular in appearance. The ciliated col- 
umnar epithelium becomes detached in patches, and from the 
^ deeper layer of flat cells various transitional forms of cells are 
I produced and thrown off with quantities of leucocytes. All 
\ the structures of the bronchial wall become involved and 
^-leucocytes infiltrate the muscular and fibrous coats. The secre- 
I tion of the mucous glands of the bronchi is greatly increased, 
t the epithelial and secreting elements of the glands becoming 
i desquamated. On post-mortem examination the bronchial lin- 
f may not appear much altered owing to the action of the 
elastic fibres on the blood vessels. In some cases it may be 
reddened in patches. The bronchi may contain clear, yellow- 
ish or greenish mucus. Obstruction of the tubes may pro- 
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duce distention of the alveoli. Pulmonary congestion, ostlema, 
or atelectasis may occur. Emphysema of the surface or bor- 
ders of the lungs develops. The right heart is overtaxed and 
ultimately becomes dilated. 

Bronchiolitis produces changes similar to acute bron- 
chitis. Its greater gravity depends on the interferen(;e with 
respiration from obstruction of a large number of the smaller 
tubes, and from the weakened condition of the bronchial 
muscles, especially in children. 

The lining of the tubes is markedly injected. The tubes 
may be blocked with secretion and small beads of pus can be 
expressed from the smaller tubes. Pulmonary emphysema, 
atelectasis, oedema, and small, yellow areas of bronchopneu- 
monia may be present. The bronchi may be more or less 
irregularly dilated. The right heart may be dilated and 
venous obstruction is greater than in acute bronchitis. Bron- 
chiolitis is more often a general than a local affection. 

Fibrinous bronchitis is entirely distinct from diphtheria 
of the bronchi. Its exact pathological nature is not known. 
Its dependence on any specific microbe has not been demon- 
strated. The exudation may !)e limited to a few tubes or may 
be scattered through numerous areas in IxJth lungs. The exu- 
dation forms a complete cast of the tubes affected, but does 
not block the larger tubes, though the smaller bronchi may 
be occluded with cylindrical, solid casts. The expectorated 
casts vary in size from small pieces, or branches, to complete 
casts of a bronchial tree from two to six or seven inches long. 
Their minute subdivisions may end in a bulbous extremity 
which may correspond to an infundibulum (Biermer). The 
casts are white or gray in color, of firm consistence, and may 
be flecked or stained with blood. The larger branches have 
nodular prominences. A cross-section of the larger casts 
shows a central lumen of more or less size and a lamellar 
structure of the walls, which consist of concentric laminae of 
fibrin enclosing in its meshes leucocytes, mucous and epithelial 
cells. Charcot's crystals, pigment cells, fat globules and blood 
corpuscles may also he present. [Recently it has been claimed 
by Beschorner, Neelson and Grandy that the exudation in 
fibrinous bronchitis consists of mucin and not nf fibrin. Klebs 
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and Eppinger maintain tiie fibrinous nature of the casts. In 
two specimens recently obtained by me, a careful series of tests 
made by Prof. Herzog, determined the casts to be of a 
fibrinous nature.] 

The trachea is seldom or ne\'er atTected in this form of 
bronchitis. After death the bronchial lining may be intact 
and pale, or may be congested, or may be absent. The bron- 
chial wall may be inflamed. The lung may be emphysematous 
or atelectatic. 

Chronic bronchitis affects any portion of the bronchial 
tract. It is usually limited to the larger and medium-sized 
tubes. The bronchial membrane may be deeply injected and 
of a purple or violet color. In the larger tubes longitudinal 
layers may be formed by the elastic fibres of the inner fibrous 
coat. The tubes are narrowed or dilated (bronchiectasis). 
The bronchial glands are enlarged and black in color. Emphy- 
sema of the peripheral portions of the lungs is usually present. 
Congestion and cedema of the base of the lungs may occur and 
the heart may be hypertrophied or dilated. 

The ciliated epithelium disappears in places and is re- 
placed by transitional cells. Dilatation of the blood vessels 
and cellular infiltration cause great thickening of tlie inner 
fibrous coat. Various stages of hypertrophy and atrophy of the 
muscular coat will occur from the infiltration of the bronchial 
wall or from dilatation of the tulie. Peribronchitis is present 
to a greater or less extent, especially at the periphery of the 
lung. The cartilages may be normal, softened or calcified. 
The mucous glands are distended or destroyed. The muscu- 
lar coat of the small arteries is hypertrophied and the capillary 
vessels dilated. Diverticula of the mucous membrane may 
form through relaxation and fissures in the middle coat. In- 
duration of surrounding lung tissue occurs. Ulceration of 
the bronchial lining is rare, but may occur in tuberculosis and 
in very old people. Fistulous communications may form. In 
tertiary syphilis, gummy tumors and fibrous stenosis of the 
bronchi may occur. Foetid, putrid expectoration is generally 
associated with bronchiectasis, though it may occur without 
it- The decomposition of the secretion may cause no trouble 

Ely cau.se gangrene of the lungs. 
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Clinical historv.— The clinical history of acute bron- 
chitis extends over a variable period lasting from a few days 
to three or four weeks. Its duration depends largely on the 
general resistance of the subject and on the condition of the 
respiratory apparatus; pulmonary emphysema, induration, 
pleuritic adhesions, etc., prolonging its cause considerably. 
There may be a history of a common coryza, pharyngitis and 
tracheitis preceding the bronchial symptoms, or the latter may 
come on suddenly without these premonitory conditions, espe- 
cially in children and old people, or where there has been 
previously successive attacks. A history embracing any of the 
jetiological factors of the disease may be obtained. An initial 
chilliness may occur, but rigors are rare. The temperature is 
seldom above loi" R, and the pulse is only sHghtly increased 
in rate. General malaise and aching may be present. The 
special features are pain, cough, expectoration and dyspnoea. 
The pain is an early symptom and is usually a substernal sore- 
ness, or it may extend across the front of the chest, or, in local- 
ized bronchitis, be located in any portion of the chest. The 
patient indicates the seat of the pain with the flat of the hand 
and not with the finger-tips, thus distinguishing it from the 
lancinating pain of pleurisy. 

The cough begins with the onset of the disease. It is 
first dry and hacking and may be paroxysmal. It is painful at 
first, and there is subsef|uent soreness about the sides of the 
chest along the attachment of the diaphragm. The most sen- 
sitive portion of the bronchial tract is at the bifurcation of the 
bronchi (Nothnagel). though al! portions are sufficiently sen- 
sitive to cause cough except the smaller branches where ac- 
cumulation of mucus may result only in dyspncea. With the 
appearance of secretion the cough is not so painful, is jnorc 
connected and is performed with the deliberate intent of pro- 
moting expectoration. The expectoration is at first viscid and 
tenacious, but as secretion increases it becomes frothy and may 
be streaked with blood. Later the sputum becomes more 
watery or else more turbid and yellowish, which indicates re- 
covery. In the early stage the sputum consists of clear fluid, 
ciliated and cylindrical epithelimn and mucous corpuscles ;.;-4j 
later of large numbers of pus cells, epithelial cells, hyalineiT 
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cells, granular matter, oil globules, pignienl granules and blood 
corpuscles. 

Dyspncea is usually not marked in a primary attack in 
an aduit. The breathing may be difficult, labored, but is not 
much accelerated. In children, however, the respiratory rate 
may be much increased. Moderate obstruction of the tubes 
may produce much dyspntsa if previous attacks have modified 
the functional ability of the lungs. 

Bronchiolitis is a serious malady. Its mortality is vari- 
ously given as from thirty to fifty per cent. Jn the majority of 
instances it is secondary to acute bronchitis of the larger tubes 
or to the infectious diseases. It is peculiarly an affection of 
infancy or old age. Whether it be primary or secondary, its 
advent is announced by a rise in temperature of from two to 
three degrees. There may be a chill, and in children convul- 
sions may occur. There is frequent paroxysmal cough and 
pain. In children there is drowsiness, great dyspnica, the nos- 
trils are dilated, Ihe respiration is hurried, the face hot and 
flushed. The cough is whistling or wheezing in character, the 
pulse is rapid and the temperature 102-103° F. The pulse 
gradually rises to 150-180 per minute, and the temperature to 
104-105'' F. in the evening, althougli, as a rule, it is not as 
high as 104" unless pneumonia be present. The respiration 
may be from sixty to ninety per minute. There is great rest- 
lessness and signs of exhaustion. Delirium and coma may ap- 
]>ear, followed by death from asphyxia, preceded by blue lips, 
pale or livid and cold face, thready pulse and cessation of 
cough. 

The duration of bronchiolitis varies from one to three 
weeks. Recovery occupies a longer time. Fibroid induration 
of the lungs extending to the pleura may result. Bronchial 
dilatation may occur in these indurated areas with surround- 
ing emphysema. There may be continued niuco-piirulent ex- 
pectoration. These cases may be mistaken for tubercular 
disease. 

The following history is from a case of bronchiolitis com- 
plicating chronic bronchitis in an old person : 

Mrs. S., aged 71. Has had chronic bronchitis for forty 
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years. Weight about 90 pounds. Bronchial tubes in right 
lung dilated. Expectorates about a pint of mucus in 24 hours 
and has done so for years. Feb. 12th, '98, had some pain in 
right chest, considerably more dyspncEa than usual. Temper- 
ature rose to 103° F. Pulse 130. Expansion diminished on 
right side. Respiratory sounds very feeble, percussion pitch 
sHghtly raised, no consolidation , raies fine and crepitating on 
same side. Very little air getting into lower part of right 
lung. Skin cold and surface somewhat cyanosed, expectora- 
tion diminished. Comatose part of the time. Treatment: 
Five grains of ammon. muriate and half teaspoonfut of Itq. 
am. actetat. every two hours; 1/20 grain of strychnia every 
two hours; small doses of whisky occasionally. Month wash 
of peroxide of hydrogen to cut viscid sputa from throat. Re- 
covery in three weeks. 

fibrinous Bronchitis presents a class of cases exhibiting 
but one or two attacks (acute), and these may be separated 
by years, but having had one attack there is a Hability to recur- 
rence. In another class (chronic) there is a succession of at- 
tacks, usually of a lesser grade of severity, the intervals pre- 
senting an indifferent chain of bronchial symptoms. 

The clinical picture of the so-called acute form is repre- 
sented in the following histories : 

Male, aged 40, married, beer-bottler by occupation, was 
perfectly well until two years ago. when he caught cold while 
working in a wet place. During last two years has had repeated 
attacks of bronchitis. These attacks would last a week or ten 
days and were characterized by a severe, rasping cough. Ex- 
pectoration was comparatively free and there was no particu- 
lar pain in the chest. About ten weeks before his recent at- 
tack he began to cough and expectorate large masses of tough, 
tenacious sputum, which was accompanied at times by some 
bloody expectoration. About four weeks ago had high fever, 
great dyspncea and distressing cough. There was diminished 
expansion and dullness over the lower two-thincls of the left 
lung as compared with the right lung. This condition lasted 
three or four weeks during which time he was confined to bed 
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;ijffering from tlyspnuca, cough, and a lemjjerature of above 
102° F. Near the end of the third week he expectorated con- 
siderable blood. The teiiiperaliire remained high and the 
dyspncea and cough distressing. Three days afterward he 
had a severe attack of dyspntea and cough. The temperature 
rose to 104"^ F. After considerable effort he expectorated a 
large mass of material consisting of a cast of the bronchi 
^and some blood. The temperature bernme 



immediately reduced and the dyspntea relieved. Examination. 
3 short time after the cast was expelled, showed the air to be 
entering all parts of the left lung witb comparative freedom. 
The percussion note was almost normal and mucous rales were 
to be heard all over both lungs. Improvement was rapid. 

The cast was gray with a tinge of brownish red. Total 
length 10 cm. Two stems: the shortest about i cm. long and 
about as thick as a !ead-penci!. The branches run out to fine 
filaments with terminal dilatations. The larger tubes have 
DOduIar prominences. 



ib6 bronchitis. 

The following history with a specimen of the cast was 
furnished me by Dr. R. Broughton, of Dwight, III. 

Woman, aged 34, weight 120 pounds. Mother of two 
children. Anaemic. Has had several attacks of what was sup- 
posed to be la grippe. On Nov. 3isl, '97, complained of head- 
ache, followed by a chill, then fever from 99 to 104^ F. for 
about a week. Very little expectoration, though she had 
severe coughing spells. On Nov. 29th, after a severe and ex- 
hausting coughing spell, she expectorated a well-markeil lube 
cast. Three other casts were expelled at intervals of from 
three to four day.'^- Fullowiiijr expul-iinn of the casl the ex- 




pectoration was frequent and bloody, though not great in 
i|uantity. After the last cast was expelled the blood ceased. 
Death Dec. 9tli. No autopsy. 

In some of the "chronic" cases, small portions of casts, 
may be expectorated for days or weeks at a time. Pneumonia 
is not an infrequent complication of the more severe cases, and 
may be the cause of death. Fagge reports a death by asphyx- 
iation from lodgement of a portion of a cast at the tracheal 
bifurcation. 

Chronic bronchitis is met with in its mildest form in the 
winter cough of middle-aged or elderly people, which grad- 
ually becomes a constant affair. It may occur as a result of 



ONCHITJS. 



1»7 

• its jjroiieiiess 



a succession of acnle attacks and is marked 1 
lo relapse. 

The cough gradually becomes continuous until the dis- 
ease is marked by remissions rather than by intermissions dur- 
ing its most favorable periods. The general bodily strength 
and weight may be maintained for years against this disease, 
but eventually becomes compromised, and dyspnoea upon ex- 
ertion becomes associated with asthmatic breathing. Finally 
dyspncea becomes permanent as a result of weakness of the 
right ventricle whose hypertrophy has liitherto offset the re- 
sistance to the pulmonary circulation entailed by the clianges 
in the pulmonary parenchyma. 

The cough of chronic bronchitis exhibits great variety in 
character, and in the quantity and quality of the expectoration. 
One variety is characterized by very viscid, pearly, scanty ex- 
])ectoration (dry catarrh), with violent and rapid paroxysms 
of coughing which may induce vomiting. The mucus is dis- 
lodged and raised with difficulty and emphysema is likely to 
develop in this form of bronchitis. Gouty arthritis is likely 
to be associated with this form of dry catarrh. Again, in 
gouty subjects with weak hearts, we may have more sudden 
attacks resembling pulmonary congestion and cardiac dysp- 
noea, with free expectoration. 

In most cases of chronic bronchitis, two or three spells of 
coughing during the day will be attended with quiet intervals. 
In others, there is constant expectoration often depending 
largely on cardiac weakness. In some cases, particularly in 
old people, the amount of e.K|)ectoration may be one or two 
pints in twenty-four hours ( bronchorrhcea ) . It may be liquid 
and frothy ( bronchorrhcea serosa — Biemier) or may l)e yel- 
lowish, or like the white of egg. Laennec described a form 
of bronchorrhcea, under the title "Chronic Idiopathic Pituitous 
Catarrh." 

In the chronic bronchitis accompanying syphilitic lesions 
of tlie bronchi, the catarrh may be general when associated 
with secondary lesions, or localized when in connection with 
the tertiary forms. Bronchia! stenosis or dilatation are usually 
responsible for the profuse foetid expectoration. Pain, emaci- 
ation and night sweats may he present in these cases. 
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Fcetid or putrid expectoration is usually associated with 
bronchiectasis, stenosis, or with pulmonary gangrene, but may 
be present without either of these conditions. The breath may 
remain offensive after the expectoration has lost its odor. 
Again, the fetor may come and go. Some of the worst cases 
do not appear to be connected with any cause in the tubes or 
lung tissue. Attacks of lobular pneumonia are frequently a 
part of the clinical history of chronic bronchitis in both chil- 
dren and old people, and in the latter are particularly to be 
feared. 

Symptoms and diagno-sis. — In acute bronchitis lateral 
expansion is often deficient, and in children there may be in- 
spiratory recession of the interspaces and ribs at the sides of 
the chest. The patient, during paroxysms of painful cough, 
assumes an upright position, leaning straight forward, which 
is indicative of a bilateral source of the trouble and dis- 
tinguishes it from pleurisy. Palpation is negative unless 
mucus in the larger tubes should produce a rhonchal fremitus. 
The percussion note is unchanged or is hyperresonant from 
emphysematous conditions. Dullness at the base suggests pul- 
monary congestion, cedema. or collapse. Auscultation shows 
harsh, rough breathing, with some prolongation of the expira- 
tory sound. Sibilant, wheezy respiration is present during the 
dry stage. With the stage of secretion there appears sonor- 
ous rhonchi in the larger tubes, large and small mucous rales 
in the medium sized tubes, and sub-crepitant rales in the smal- 
ler tubes. These rales are heard best during inspiration, but 
are also heard with expiration. They may be changed by 
coughing. The sibilant rales are not apt to change on cough- 
ing, as they are due to narrowing of the smaller tubes. 
The fine, sub-crepitant rales are heard just before the immedi- 
ate end of the inspiratory act and differ from the crepitant rale 
of pneumonia by being altered by coughing and are heard at 
times during expiration. The pneumonia rale is heard al the 
end of inspiration, is not heard in expiration, is followed by a 
clear, high pitched, expiratory sound and is not modified by 
coughing or respiration. Pleuritic friction may resemble the 
rales of bronchitis but occurs earlier in the inspiratory act than 
a rale of the same size and character, and is not changed by 
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cough or respiration. Cardiac failure from mitral stenosis, 
may give rise to a congestion of the hings easily mistaken for 
bronchitis, as the mitral murmur may disappear with the ad- 
vent of cardiac failure (Broadbent). The effect of digitalis 
or perhaps of venesection, with the reappearance of the mur- 
mur, will establish the nature of the trouble. 

Miliary tuberculosis has a higher temperature range than 
acute bronchitis, and more prostration. Apical bronchitis 
must always be regarded as of probable tubercular origin. 
Localized bronchitis in the lower part of the lungs is a fre- 
quent result of influenza infections, the usual auscultatory 
signs being confined to a small area, the upper portions being 
clear. 

Bronchiolitis changes the type of breathing, especially in 
children. The upper portion of the chest scarcely moves and 
is distended with residual air, while the lower ribs, intercostal 
spaces and epigastrium show marked inspiratory recession. 
The percussion note is unchanged in the lower portions, or 
may be dull from collapse or cedema. In the apices there is 
hyper-resonance. 

Auscultation, early in tlie disease, shows good respira- 
tory sounds in the upper chest, but feeble sounds below. Later, 
when distention of the upper chest occurs and in old people 
with emphysema, the breath sounds will be generally feeble. 
Any variety of rales may be present, but in the lower portions 
of the lungs, especially posteriorly, we hear the very fine. 
crackling rales characteristic of bronchiolitis. They are not 
so finely crepitant as the pneumonic rale, nor as bubbling as 
the cedematous rale. The distribution of the rales determines 
the extent, generalization or localization of the aiTection. 

Bronchiolitis is distinguished from acute bronchitis by 
higher temperature, greater difliculiy in breathing, more 
dyspncea, poor circulation and the character of the rales; from 
pneumonia, by absence of initial chill, of pain in the side, of 
panting character of respiration, of pneumonic sputum, of 
signs of consolidation. The temperature in pneumonia is con- 
tinuously higher than in bronchiolitis. Pulmonary cedema is 
distinguished from bronchiolitis by its associations, and loca- 
tion in the lowest part of the lungs resulting from blood stasis. 
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Miliary tulicrculosis in children, and acute pneumonic tuber- 
culosis may resemble bronchiolitis. The early apical signs in 
the former, and the higher and more continued fever in the 
latter, as well as its location in the upper lobes, will differen- 
tiate these conditions, at least with the aid of the history, as- 
sociations and sputum examination. 

Fibrinous bronchilis is usually not recognized prior to 
the expectoration of an exudate. After this has occurred signs 
of bronchial catarrh in more or less limited areas may lead 
to a provisional diagnosis, especially if followed by signs of 
bronchial obstruction and pulmonary collapse of the same 
region. Pneumonia might, however, give these same signs 
and it is at times associated with fibrinous bronchitis. Consoli- 
dation would not disappear immediately on expectoration of 
a cast, as may occur with collapsed lung from obstruction of 
the tubes. The temperature is unsafe as a guide, as. during 
the acute symptoms, the temperature may be as high in severe 
cases of fibrinous bronchitis as it would be in pneumonia. 

Chronic bronchitis is essentially different from pulmo- 
nary phthisis, with which it is most easily confused, in its 
effect upon the general condition of the subject. There is, in 
chronic bronchitis, more or less distension of the upper por- 
tions of the chest from emphysema. The clavicles are ele- 
vated, the accessory muscles of inspiration are prominent in 
the neck, as the vertical expansion of the chest is increased. 
The supraclavicular depression is increased and in emphysem- 
atous chests is filled, during coughing, with the distended sul>- 
clavian and innominate veins. The nose and ears appear 
thickened, the conjunctivae cedematous, the face turgid or suf- 
fused. The skin is dry, loose and non-elastic, and the veins 
are enlarged, tortuous and dark. All this is in distinct con- 
trast to the chronic consumptive. The signs elicited by palpa- 
tion and percussion depend on the relative amount of emphy- 
sema, peribronchitis and induration of the lung tissues which 
may have developed. Increased fremitus may be felt in the 
dilated portions of the chest (upper portion), provided the 
connective tissue is increased somewhat, and the air pressure 
is marked. The percussion note is hyperresonant but varying 
in character over the upper portion, and may be hard and 



BRONCHITIS. igr 

quite dull over the lower portions it these are induratetl, ut?ll- 
blocked with mucus, or are collapsed, cedematoiis or congested. 
All varieties of dry and moist rales are heard. The expiration 
is lengthened and increased in pitch. The wavy respiration 
of bronchiectasis may be heard at times after a coughing spell. 
Syphilitic gummata, aneurisms and mediastinal growths may 
produce symptoms easily confounded with chronic bronchitis, 
Healed or quiescent cases of tuberculosis with emphysema 
and bronchial catarrh may easily be mistaken, particularly as 
these cases do not always exhibit bacilli in the sputum. Tuber- 
culosis may be engrafted on chronic bronchitis and emphy- 
sema and not be recognized without e.\amination of the 
sputum. 

On the other hand we occasionally find a few bacilli in 
the sputum of chronic bronchitis merely as an accidental mat- 
ter: lience, a few bacilli in the sputum is not always to be re- 
garded as evidence of tuberculosis of the Itings. When, how- 
ever, the phy.sicai signs are more marked in one or both apices. 
tuberculosis may be suspected whether bacilli are found in the 
sputum or not. 

Treatment. — The remedies for bronchitis are legion, 
as the clinical index of any work on therapeutics will attest. 
Many of these remedies, while of undoubted value, are as 
certainly disagreeable and naaseating. A mixture of eight or 
len ingredieuLs is as unscientific as it is objectionable pharma- 
ceutically. The simplest remedy is the best. 

In acute bronchitis the natural course is towards recovery, 
and a, little well directed aid will usually be sufiicient. In the 
dry stage we wish to relieve pain, bronchial irritation, and 
promote secretion. If the pain be severe and the patient 
distressed, hot poultices, sinapisms, turpentine liniment or 
snap liniment with tincture of capsicum added may he of ser- 
vice. Dry cupping may be useful at times. For the soreness 
and irritation in the trachea and main bronchi, nothing is bet- 
ter than an oil spray, using benzoinol (plain), albolene, etc. 
The patient can readily be taught to inhale these sprays. The 
oil, besides protecting the membrane from the air, also induces 
secretion, which is the next object to be attained. For this 
purpose, ipecac, antimony, or tartar emetic are usually em- 
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ployed in doses not sufficient to cause emesis. In robust pa- 
tients, the quickest way to induce secretion is to put one grain 
of tartar emetic in a cup of water and give a teaspoonful 
every ten minutes until there is slight nausea (Thomson). 
The syrup of ipecac may be used in children for producing 
secretion, in five drop doses every hour to a child two years 
old. Small doses of Dover's powder (one grain) every hour 
can be used in adults. Small doses of aconite frequently re- 
peated are useful in children in the early stage to lessen fever 
and circulatory excitement. When secretion has begun and 
the cough is troublesome, as it usually is by the time the case 
comes under observation, the indications are to loosen the 
secretion so that it can be removed with as little cough as pos- 
sible, and to quiet the irritability of the bronchial membrane, 
and lessen the cough. For these purposes the following may- 
be used: 



^ 



Am. mur., 


3ii 


Codeine sulph., 


gr. V — vi 


Liq. am. acetat.. 


5i 


Syr. tolu., 


q. s. ad 5iii 



M. 

S. Teaspoonful once in 2 to 4 hours. 

Syrup of yerba santa or glycyrrhiza may be used to better 
cover the taste of the ammonia salt if advisable. When there 
is the constant hacking cough or laryngeal irritation the follow- 
ing more sedative combination may be used : 

Am. mur., 5iss. 

Morph. sulph., gr. iiss. 

Fl. ext. cannabis ind., gtt xx. 

M. Syr. tolu., q. s. ad ^iii- 

S. Teaspoonful every two hours. 

When the acute symptoms are past, but the cough with 
moderate secretion still persists, pills of terpin hydrate, or 
syrup of hydriodic acid, or syrup of lactucarium may be of 
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crvice. At this stage, especially in old people, the following 
£ useful : 



Sodii iodidi, 3iss. 

Codeine sulph., gr. v. 

Fl. ext. grindel. robust.. 3vi. 

M. Syr, to!u., q. s. ad ^iii- 

S. Teaspoonful thrice daily. 

This mixture is particularly effective in localized bron- 
chitis. Opium should not be given to young children with 
bronchitis, unless in very small doses of such a preparation 
as the camphorated tincture. In localized bronchitis in chil- 
dren the syrup of hydriodic acid is very useful. In children 
with irritating cough and hoarseness, the following is of 
benefit : 



Am. mur.. gr. XLviii 

Tr. anemones praetensis. 5i — ii 

Liq. am. acetat.. 5vi. 

M. Syr. tolu.. q. s, ad 3'i>- 

S. Teaspoonful 3 to 4 times daily. 

For persistent dyspntea and li\'idity in bronchitis Reilly 
recommends thirty minims each of sp. ether and aromatic sp. 
of ammonia, twenty minims of tine, aurant. am., with two 
drams of camphor water and enough distilled water to make 
one ounce. To be used when necessary. 

In bronchiolitis we have a more serious condition to con- 
front. In order to lessen the acute stage we may give aconite 
in sufficient doses ( one or two drops in liquor of the acetate 
of ammonia every two hoursj. If any depression results a 
little brandy will remove it. in children, in the absence of 
lobular pneumonia, poultices are to be discountenanced, nor is 
opiimi admissible; it adds to the danger of pulmonary col- 
lapse and pneumonia from mucous obstruction of the weak- 
ened bronchial tubes. If the mucus is tenacious, a steam spray 
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from lime water may give relief. Two grains of muriate of 
ammonia, two or three drops of tincture of bryonia, and fifteen 
drops of the liquor of the acetate of ammonia, should be given 
every two hours. If the respiration is above thirty-five per 
minute and difficult, five drops of tincture of nux vomica should 
be given every two hours. In adults, from 1/30 to 1/20 of a 
grain of strychnia may be used. 

When dyspnoea is severe and mucous rales show that 
mucus is obstructing the tubes, it is necessary to aid in ex- 
pelling the secretion by causing vomiting. Ipecac, antimony, 
and apomorphia tend to increase secretion and the relief is not 
apt to be as permanent as when we use sulphate of zinc and 
alum (five grains of each), or yellow sulphate of mercury 
(two to five grains). 

The chest should be covered by two or three layers of flannel 
or a wadding jacket. In the latter stages, stimulating appli- 
cations to the chest, one or two drams of brandy every hour, 
small and frequent drinks of hot milk, may all be of service in 
general stimulation. The intimate association of broncho- 
pneumonia w^ith bronchiolitis, makes many of the means used 
in the former condition of interest here, but these will not 
now be considered. 

In adults, stimulation with alcohol and strychnia is neces- 
sary in the late stages of severe cases. The diet for children 
should be milk with lime water. For adults milk and seltzer 
water is best. 

Fibrinous bronchitis is not particularly amenable to treat- 
ment. During the attacks, the continuous inhalation of vapor 
of creosote, guaiacol, or alkaline substances, may be of use. 
Iodide of potassium in large doses is recommended and should 
be tried. Intra-tracheal injections of glycerine have been 
thought to aid separation of the casts. Olive oil or liquid 
vaseline may also be used. In the recurrent forms, change of 
climate may be tried, though the results are very uncertain. 

Chronic b7'oncliitis, of all bronchial inflammations, will 
tax the resources of the physician most. The tendency to re- 
lapse and the poor nutrition of the subjects of chronic bron- 
chitis, are the chief factors in the obstinate course of the dis- 
ease. Climatic treatment obviates, in a measure, the proba- 
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biltty of relapse. Sinne cases do well in a warm, moist air, 
like the west Florida coast or the Bermudas. Others do best 
in a warm, dry climate, such as is found in the southwestern 
states, or the north-western states during summer. In all in- 
stances sunshine is the main requirement. 

The nutrition is to he improved by nourishing and easily 
assimilated food and hy tonic medicine. Iron is the chief 
remedy of this kind. The iodide of iron is particularly bene- 
ficial, though the tasteless tincture, citrate of iron and am- 
monia, and Basham's mixture are all eligible. Strychnia 
should be given to all elderly people with chronic bronchitis, 
both as a respiratory and cardiac stimulant. In general or 
localized chronic bronchitis in children the syrnp of hydriodic 
acid is an efificient remedy. Cod-liver oil has long done duty 
in chronic bronchitis. To those who can take it it is a valuable 
remedy. The so-called alkaloids of cod-liver oil (morrhuine, 
gadtiine. etc.) appear ti> exert as much influence for good, on 
chronic bronchitis, as the oil itself, and they are much more 
eligible for adminiHtration. A number of histories might be 
cited proving this point. In a child eight years old who suf- 
fered from bronchitis for five years, and who had received all 
kinds of treatment, including cofl-liver oil, which she was fond 
of, complete recovery occurred in three months while under 
treatment with cod-liver oil alkaloids. The combinations of 
these substances with guaiacol (liquid or carbonate) or creo- 
sote, is of good service. These latter drugs are more beneficial 
in small doses than in large ones, and should not be given in 
doses which disturb the stomach in the slightest. Terebene 
is a valuable remedy, although somewhat nauseating. It is 
best given in emulsion made with acacia, in doses of ten to 
fifteen drops. It is well adapted to cases with scanty, viscid 
secretion. 

For the morning cough, Burney Yeo advises sodiimi 
bicarbonate, gr. xv; sodium chloride, gr. v: spirits of chloro- 
form, m. V. in anise water, taken with a little warm water I>e- 
fore rising, In old people a mixture containing iodide of 
sodium or p;)tassium (gr. v). tincture of belladonna (gtt. iii). 
fltiid extract of grindelia robusta or fluid extract of euphorbia 
pilulifera (gtt. xv-xx). and sufficient quantity of syrup of tolu 
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or syrup of yerba santa, will be found very useful. Iodide of 
sodium and fluid extract of grindelia robusta are serviceable in 
localized bronchitis in adults. When cough is persistent from 
J to 1 of a grain of phosphate of codeine every four hours 
will be found of service. 

One of the most efficacious means of treating various 
forms of chronic inflammation of the upper bronchial tract is 
by means of sprays. The vapor from a cup of boiling water 
containing a teaspoonful of compound tincture of benzoin is 
very soothing. Albolene or benzoinol may be used as a ve- 
hicle for sprays. In dry catarrh a 2 per cent, solution of 
menthol, camphor, oil of eucalyptus, chloride of ammonium, 
wine of ipecac, etc., may be used. In dry asthmatic bronchitis, 
lobelia, internally, is useful. 

With bronchorrhoea we may use tar, turpentine, terebene, 
copaiba, senega, terpin hydrate, or hydrastis canadensis. In 
foetid bronchitis, sprays or inhalations of aristol, menthol or 
creosote may be used. In severe cases the creosote vapor bath 
may be tried as recommended by Chaplin (vide Bronchiec- 
tasis). 

In gouty bronchitis, much advantage will be found in 
colchicum in connection with iodides. The various mineral 
waters which are applicable to gouty conditions should be used. 
Much good will result from an occasional mercurial cholagogue 
followed by some aperient water. In syphilitic bronchitis 
iodides and mercury are, of course, the chief remedies. 

In the later stages of chronic bronchitis in old people, 
when the right heart becomes dilated and dyspnoea is severe, 
oxygen gas, large doses of strychnia hypodermatically, and, 
under some conditions, venesection may be indicated. When 
the expectoration is sticky and difficult to remove from the 
mouth and throat, these passages can be kept clean and free 
from mucus by rinsing the mouth with a little peroxide of 
hydrogen. 

BRONCHIECTASIS. 

Dilatation of the bronchi is comparatively rarely observed 
clinically. Anatomically it is not uncommon in its association 



flRONCniECTAl 

with tuberculosis and other morbid processes of the lungs anti 
pleura. In adults it is usually a secondary, chronic affection. 
In children an acute form occurs, usually in association with 
secondary bronchitis in rickety children (Carr). Bronchiec- 
tasis is most common in males. It occurs at any age, but is 
most common during middle life. 

/Etiology. — Bronchiectasis is always secondary to some 
disease of the bronchi, lung or pleura. Chronic bronchitis, 
pulmonary cirrhosis, broncho-pneumonia, pulmonary tubercu- 
losis and chronic pleurisy are its most frequent associations. 
Changes in the bronchial wall and peribronchial tissue which 
weaken and destroy the elasticity of the bronchi, are the im- 
mediate factors in the production of the dilatation. These 
changes are most often induced by chronic bronchitis, stenosis 
or obstruction of the bronchi, pulmonary collapse, pneumonia, 
emphysema, cirrhosis of the lung, and the various effects of 
chronic pleurisy. 

MoRBiD ANATOMv. — The dilatation of the tubes may be 
either cylindrical or saccular. The dilatations may be con- 
nected by tubes of normal calibre — the moniliform dilatation 
of Cruveilhier. Cylindrical dilatation occurs most often in 
the larger tubes. Usually there are constrictions at various 
points. Saccular dilatation may involve large sections of the 
lungs, the lung tissue having disappeared and in its place are 
numerous sacks with an opening in the bottom of each. A 
whole lobe may be thus affected ("turtle lung"). The ter- 
minal bronchi are usually affected first and the size of the dila- 
tation is proportionately greater than in the larger tubes 
(Biermer). The terminal extremities of the lubes are closed 
or obliterated early in the disease. In a large proportion of 
cass both lungs are affected. The acute form in children in- 
volves many tubes. When dilatation results from obstruction 
of a tube, collapse of lung tissue, pleurisy, etc.. it is limited to 
the area of lung involved. The lower lobes are most often 
involved primarily, the apex when secondary to tuberculosis, 

The bronchial tubes exhibit the various evidences 
chronic inflammation of the mucosa. The walls and peri- 
bronchial tissue are thickened. In the sacculated form the 
walls may he thin. The tubes may be empty or may contain 
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purulent, fcetid fluid of a gray or yellowisli color, curdy or 
inspissated; or, they may be filled with a clear, jelly-like mucus 
without any particular odor. Various changes occur in the 
lungs and pleunc. Areas of gangrene occur around dilated 
tubes. In the acute form in children the chief changes are: 
Acute peribronchitis; the presence of innumerable small cavi- 
ties; small air-containing vessels on the surface of the liuigs 
(Fowler). 

Clinical history. — Paroxysmal cough with the expec- 
toration of quantities of purulent and offensive secretion, more 
or less dyspncea, some pain, occasional hemoptysis and occa- 
sionally fever, are the usual features of the history. The 
cough occurs in the morning or evening. As a rule the inter- 
vals are comparatively tree from cough and expectoration. 
The quantity expectorated at once, varies from two to ten or 
twelve ounces, and from half a pint to two quarts in twenty- 
four hours. If drainage is good the cavity will empty com- 
pletely at a paroxysm of coughing. Some cavities only drain 
when the patient is in certain positions. The odor of the 
sputum or breath may be very offensive or it may not be 
noticeable. 

The following case was one of saccular dilatation of the 
lower branch of the left bronchus : 

Young woman aged 22. Had a prolonged attack of 
bronchitis when seventeen years old. Has had paroxysmal 
cough ever since with considerable expectoration. For last 
four years has had coughing spells in morning or evening, 
when she would expectorate a quantity of mucus. For last 
two years these spells occur in the morning shortly after rising. 
By getting in the knee-chest position with the left shoulder as 
low as possible she is able to raise about six or eight ounces 
of sputum in a few minutes, and is then free from cough for 
the most of the day. The sputum is seldom offensive. The 
expansion of the left side is slow and somewhat less than of 
the right. The fremitus is slightly increased below the level 
of the third rib, percussion note nearly normal, inspiration in- 
terrupted and wavy over a space extending from the third to 
the fifth ribs in the anterior axillary line. Loud metallic rales 
are heard over the same area. 
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Symptoms and diagnosis. — The physical signs obtained 
in cases of bronchiectasis show every possible variation in ac- 
cordance with the conditions with which it is associated. The 
percussion note may be dull if the cavity is full; if empty, the 
percussion note is raised, hollow or extra- resonant according 
as the fibrosis is marked or not. Cracked-pot sound may be 
obtained in tubercular dilatations uf the upper lobe. In cylin- 
drical dilatation the respiratory sound will be tubular, blowing 
or hollow. Inspiration and expiration may be wavy in char- 
acter. In saccular dilatation the breathing may be cavernous. 
There may be loud, gurgling rales. At the end of inspiration 
a short puff or blow may be heard, seemingly close to the ear 
{the "veiled puff" of Skoda). The wavy, irregular character 
of the inspiration or expiration, and loud metallic crackles or 
gurgles over a limited area, are the most cliaracteristic evi- 
dences of bronchiectasis. When a whole lung is full of small 
cavities the percussion note may be tympanitic and the auscul- 
tatory signs will be ill defined and low in pitch. Clubbing of 
the fingers and toes may be marked. 

The character of the si)ntuni and the method of expectora- 
tion generally suffices to distinguish bronchiectasis from 
emphysema. Pulmonary gangrene is generally secondary to 
acute pneumonia or to tuberculosis. Examination of the 
sputum is generally necessary to exclude tuberculosis, though 
the course of the two affections is different. Tuberculosis may 
occur secondary to bronchiectasis. Localized empyema open- 
ing into the lung may be confused with bronchiectasis, but its 
history, associated conditions of the lung and pleura, and pimc- 
ture. when that is possible, wi!l differentiate. 

Bronchiectasis is rarely, if ever, recovered from. It may 
end in gangrene, lobular pneumonia, fatal hjcnioptysis. or some 
cardiac or renal complication. 



Treatmknt. — The indications are to maintain the gen- 
craf strength and nutrition and to disinfect the bronchial tract. 
Superficially situated dilatations, especially of the larger tubes, 
may be disinfected by inhalations of aristol. menthol, euca- 
lyptus, creosote, guaiaciil, tar or turpentine sprays. 
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,In a woman of 35, who had suffered from a bronchial dila- 
tation in the anterior middle portion of the right lung, and 
who expectorated over a pint of mucus every twenty-four 
hours, disinfection of the expectoration, which was very offen- 
sive at times, was accomplished by the inhalation of a spray of 
aristol (3 per cent). This was used every other day and 
made the trouble quite bearable. 

More energetic treatment consists in the continuous in- 
halation of coal-tar, creosote, guaiacol or cresoline vapor; 
intratracheal injections; and hypodermic injections of ster- 
ilized guaiacol or creosote. The vapor bath (Chaplin) is given 
in a small room or compartment clear of furniture. Commer- 
cial creosote is heated in a metal saucer over a spirit lamp until 
clouds of vapor fill the room. The patient's clothes are pro- 
tected by a cover, the eyes by goggles, the nares by cotton 
plugs, and the hair, in women, by a bag. The bath is given 
every other day at first, for fifteen or twenty minutes, gradually 
increasing to an hour every day. The bath produces violent 
coughing and profuse expectoration and sometimes vomiting. 

Intratracheal injections (Rosenberg) are made by inject- 
ing a dram of the solution into the trachea by means of a 
syringe, passing the nozzle of the syringe below the vocal 
chords. Menthol (5-10 per cent.), guaiacol (2 per cent), 
singly or combined, in olive oil, is recommended. By the hy- 
podermic method, thirty minimis of a twenty-five per cent, 
solution of guaiacol or creosote in sterilized olive oil, may be 
used but does not appear to have any advantage over the in- 
halation methods, of which the vapor bath is, according to 
Fowler, decidedly efficacious. 

Surgical treatment of a bronchiectatic cavity is seldom 
possible, though in some instances may be advisable. 

BRONCHIAL STENOSIS. 

General narrowing of the bronchial tubes resulting from 
inflammatory swelling, catarrhal, croupous or diphtheritic 
exudation is not included under this caption. 

i^TiOLOGV. — Local bronchial stenosis arises from foreign 
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bodies in the bronclii, cicatricial contraction of bronchial ulcers, 
sclerosis of tli« bronchial wall, malignant growths, aneurisms, 
tumors of ihe lung or mediastinum or hydatid tumors. 

MoRBiu ANATOMY. — Foreign bodies are apt to lodge in 
the right bronchus as that branch is more nearly in line with 
the trachea in most individuals. Articles several inches in 
length may, however, enter the left bronchus. Cicatricial 
stenosis are almost invariably of syphilitic origin. Gummatous 
infiltrations of the mucosa break down, ulcerations result and 
the subsequent scars and thickened sub-mucous layer cause 
stenosis in one or several situations. In chronic disseminated 
tuberculosis there may be stenosis of the tubes from thickening 
of the wall at points adjacent to a fibrous tubercular nodule, 
and also from the cicatricial wall which surrounds a cavity, 
invoh-ing also the entering bronchus (Powell). A stenosis 
effected gradually, tends to the production and retention of 
secretion behind the stenosis and results in dilatation of the 
tube and fibrosis of the surrounding tissue. 

A cavity may become closed and its contents become cre- 
taceous, or there may be intermittent discharge of its contents 
under pressure of accumulated secretions. In rapidly devel- 
oped and complete stenosis there is collapse of the area of lung 
tissue supplied. 

Clinical histurv. — The history is variable. It is as- 
tonishing what tolerance there is for foreign bodies in the 
bronchi, provided they do not lodge at any of the specially 
sensitive points. 

A boy 15 years old. placed a blow pipe over a hat pin 
which was loosely stuck in the floor. ( The pin was steel, 
about six or seven inches long and with a round ebony head.) 
In attempting to suck the pin out of the floor he drew it into 
his throat. He had a short coughing spell which soon sub- 
sided. The pin had disappeared. During the next day there 
was occasional coughing spells which were not severe. Ex- 
amination showed slow expansion of the left lung, partial sup- 
pression of respiratory sounds in the same side with exaggera- 
tion of the respiration on the right side. There were no local 
signs of obstruction. Tracheotomy was performed and the 
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pill found in the left brfincluis. It was broken in the effort of 
extraction, the head and about three inches of the shank being 
obtained. Three days afterward the remainder of the pin was 
coughed up. No subsequent ill effects. 

Stenosis of the main bronchus will cause dyspntca and 
there is more or less cough and expectoration which may be 
similar to that of bronchiectasis. The cough may be spasmodic 
or laryngeal in type. There may be pain if pulmonary col- 
lapse and dry pleurisy occurs. Tumors, aneurisms and syphilis 
will modify the history. 

Symptoms and Di.^GNUsis.^Partial stenosis gives rise 
to diminished expansion of the affected side, recession of the 
interspaces, costal margin, qjisternal and supraclavicular re- 
gions; diminished vocal fremitus, resonance and respiratory 
murmur. Rales and fremitus may be obtained over the site 
nf the obstruction, and interscapular stridor may be heard. 
When the stenosis is of long standing or is complete, signs of 
bronchiectasis, pulmonary fibrosis, consolidation or collapse, 
with contraction of the side, will appear. The unaffected Imig 
shows a greater or less degree of compensatory action with a 
corresponding intensification of the physical signs. 

When the examination leaves doubt as to the nature of 
the obstruction, the probabilities favor aneurism, mediastinal 
growth, or cicatricial contraction from syphihlic gumma 
( Fowler). In stenosis from aneurism and malignant growths 
the signs of these conditions develop early. Stenosis in asso- 
ciation with consolidation and profuse expectoration may be 
mistaken for tutwrculosis, empyema, fir pneumonia. The diag- 
nosis is sometimes very difficult. 

Treatment.— The treatment is largely symptomatic. In 
syphilitic or aneurismal stenoses, iodide of potassium in large 
doses should be used. Chlorofonn or oxygen may be used 
for the paroxysmal dyspncea caused by aneurism. Powell 
recommends m'troglycerine for the same purpose. Expector- 
ants may give some relief, though as a rule they are of little 
use. In bronchial stenosis from foreign bodies we should 
resort to surgical measures whenever there is the least possible 
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hope of relief by such means. A young man, recently under 
treatment, had a vertebra of a chicken lodged in his right 
bronchus. He developed hectic fever, emaciation, and ex- 
pectorated purulent material. Resection of the fourth rib an- 
teriorly with exploration of the lung failed to dislodge the 
bone. Subsequently he developed collapse of the lower pos- 
terior portion of the right lung. Resection of the ninth rib 
posteriorly was performed, the posterior bronchus was oi>ened, 
air entered freely, and the opening was plugged. The next 
morning the patient had a severe coughing spell and coughed 
up the bone. He made a good recovery, and beyond some 
limitation of the action of the right lung and some cough, is 
at present in good health. 



CHAPTER IX. 

ASTHMA. 

For clinical convenience and from an aetiological basis, 
several varieties of asthma have been recognized. It will be 
found that these different forms of the disease represent simply 
symptomatic variations of an affection which is neurotic in 
nature, spasmodic in occurrence, and is characterized by a dis- 
turbed innervation of the bronchi which manifests itself in 
spasm (Liebert) of the bronchial muscles and is associated 
with spasm of the diaphragm and correlated respiratory mus- 
cular apparatus, resulting in a special type of dyspnoea. 

Asthma may occur at any age. According to Salter's 
statistics, thirty-one per cent, of the cases occurred during the 
first decade of life. It is generally stated that asthma is twice 
as frequent in males as in females, though if we include only 
the cases of typical spasmodic asthma, it is evident that it oc- 
curs as frequently in the one sex as in the other. 

The most individual clinical forms of asthma are the so- 
called idiopathic or true spasmodic asthma, bronchial asthma, 
dyspeptic, toxic, cardiac and hay asthma. These terms serve 
only to specify certain aetiological factors which are a'ssociated 
with dyspnoea of asthmatic origin. 

/Etiology. — Thirty-five per cent, of asthmatics give a 
history of heredity, most often from the paternal side (Thom- 
son). Asthma is generally associated with a family tendency 
to bronchitis or other pulmonary disorders or to nervous affec- 
tions. There may be a predisposition existing through one 
generation only, or a distinct history of heredity. Bronchitis 
(thirty-seven per cent. — Salter), fibroid tuberculosis, epilepsy 
and various nervous disorders are frequently associated with 
asthma. 

The. exciting causes of the asthmatic paroxysm may be of 
central or peripheral origin. The central causes may be emo- 
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lional or neurasthenic or may be due lo toxic irritations from 
drug poisons, gout, diabetic or nephritic toxsemias {uraemk 
oslhma) or to intestinal toxjemia (the so-called humoral form 
of peptic asthma). Among the neurasthenic cases are those 
induced by fright, worry, the excitement of important social 
duties or the nocturnal cases which occur with darkness and 
can be obviated by keeping a light in tlie sleeping- room. 

The asthmatic attacks which occur directly after the inges- 
tion of certain kinds of food and are accompanied by gastric 
disturbance, are probably of peripheral origin, and according 
to Salter are due to bronchial contraction produced through 
reflex irritation of the pulmonary filaments of the pneumo- 
gastric from irritation of the gastric terminations of the same 
nerve. The most frequent seat of peripheral irritation result- 
ing in asthma is the bronchial tract. Climate, locality, moist- 
ure, dust, etc., are factors which are closely connected with 
bronchial susceptibility in the production of an asthmatic 
attack, but even here nervous conditions seem, at times, to be 
potent in producing the prodromal bronchial symptoms which 
precede the asthmatic attack, as appeared in the following case : 



Farmer, 39 years of age. Lived in a dry, healthy part of 
Iowa, For last ten years lias suffered from asthma whenever 
he visited any of the large cities. The attacks are preceded by 
bronchial symptoms, At home, on his own farm, is never 
troubled. Last year he built a new house three-quarters of a 
mile from his old residence, but was unable to occupy it because 
of severe asthmatic attacks which appeared whenever he re- 
mained about the new house for a day at a lime. The attack 
would be preceded by cough, wheezing and expectoration, 
beginning within two hours after he reached his house and 
resulting in a paroxysm of asthma within eight or ten hours. 
When he returned to his old residence the attack would cease 
witliin an hour or two. The attack never appeared while the 
new house was in process of construction, but only when he 
attempted to live there, and at the same time he could visit 
with impunity a new barn in process of building on bis old 
farm. 



Laughing, coughing, sneezing, forcible breathing, etc., 
induce asthma by uver-stimulatiiig tlie bronchia! muscles 
(Wilson Fox). Gastro-intestinal irritations are next to bron- 
chial disturbances as a cause for asthmatic attacks. Very great 
variety and peculiarity is exhibited in relation to the various 
articles of diet which induce tlie attacks. Intestinal indigestion 
undoubtedly acts as a peripheral cause for asthma, hut must 
also be classed among the causes of toxic asthma. Constipation 
and flatulence may also induce attacks of asthma. Nasal irri- 
tation acting through the sensory branches of the fifth nerve is 
a frequent element in peripheral irritations resulting in asthma. 
N'asal polypi, exostoses of the septum, turgescence of the cav- 
ernous tissue covering the turbinates and a thickening of this 
tissue, are given as a cause for asthma (Hack and others), 
and removal of this tissue has been insisted on by many. Un- 
doubtedly many cases are due to nasal irritation and are re- 
lieved by its removal, but that mere turgescence of the tissues 
will induce asthma is not borne out by the clinical history of 
ihis very common condition of the nasal membrane, or by its 
removal in instance where it is the only nasal abnormality asso- 
ciated with asthmatic attacks. 

Certain odors of animal or vegetable origin, dust, the 
pollen of flowers, the odor i.>f certain drugs, may all induce 
asthma through the very erratic sensibility of some individuals 
to the irritation produced by these various substances. Un- 
known atmospheric conditions at certain seasons of the year 
and in certain localities induce asthma (hay asthma). Dental 
irritation in children may prodnce asthma. Uterine irritation 
from polypi, irritation of the pneumogastric nerve by neuroma 
or enlarged glands in the posterior mediastinum, vertebral 
exostoses or disease of the pneumogastric center may bring 
about attacks of asthma. Cold to the surface of the body, 
especially to the feet, may induce an attack, or it may be 
associated with the disappearance of a cutaneous eruption. 
Eczema, psoriasis and urticaria (Sir Andrew Clark) are fre- 
quently associated with asthma, the latter especially, as it is 
essentially a neurotic affection. 

Morbid anatomy. — It is useless to review the various 
theories regarding the exact condition of which the paroxysm 
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is the result. The nervous factor is generally recognized, — 
some condition of the nervous system by which stimuli, ordi- 
narily of no moment, influence the vagus or sympathetic 
nerves. Whether the motor branches of the vagus are alone 
concerned (spasm of the brondiial muscles) or whether liyper- 
iemia of the bronchial mucous membrane (Weber) from local 
vaso-motor paresis of sympathetic origin is also a factor, is a 
disputed question. The occurrence of both of these conditions 
most fully explains the various types of the disease. Bron- 
chial spasm (Williams and others) is a main factor in the 
attacks, but some degree of spasm of the diaphragm (Win- 
trich, Bamberger) and possibly of the inspiratory muscles 
( Jaccoud, See) is, in some instances, necessary to explain the 
clinical manifestations. 

There are no characteristic lesions of asthma. Various 
changes in the bronchi and pulmonary tissue may occur, and, 
in severe and prolonged cases, dilatation of the right side of 
the heart will develop. The effect of the bronchial obstruction 
is to cause increased inspiratory etTort with still greater diffi- 
culty in expiration; as a result there is a gradual increase in 
the amount of residual air in the lungs and over-distention of 
the alveoli. 

The amount of expectoration in asthmatic attacks is very 
variable. In the bronchial type it may be abundant. Generally, 
towards the end of the paroxysm, expectoration is more or less 
free and consists of semi-transparent, grayish mucus in pellets 
— "boiled tapioca" expectoration. Spiral corkscrew threads of 
mucin (Curshman's spirals) and pointed octahedral crystals 
(Charcot — Leyden crystals) are found in the sputum. The 
latter are supposed to be a combination of phosphoric acid with 
an organic base. While spirals and crystals are not found as 
frequently in other pulmonary affections as in asthma, they 
are in no way characteristic of the latter affection. 

Clinical histokv. — Very great variation is shown in 
the history of the different types of asthma. When developed 
in childhood it may disappear in time. The longer the dura- 
tion and the more fre(|uent the attacks, the greater will be the 
degree of associated emphysema and the less likely the prob- 
ability of recovery. There may be a history of various peculiar 
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and interesting exciting causes or there may be no exciting 
cause aiscertainable, There is a wide range of associated dis- 
eases and morbid states, or there may be absolutely no local 
or general condition discoverable even in ihe most severe at- 
tacks of the true spasmodic form of the disease. 

The attacks may occur only at certain seasons of the 
year. They may be weekly, monthly or yearly, or be separated 
by several years. Periodicity is a marked feature of nearly 
all forms of asthma. The spasmodic type is apt to come on 
at night after a few hours sleep. There is apt to be a feeling 
of somnolence or depression preceding the attack, with or with- 
out bronchial symptoms. In bronchia! asthma there is every 
degree of combination of bronchial and asthmatic symptoms. 
The dyspnoea may be more or less continuous and the asth- 
matic feature merely an exacerbation when some exertion over- 
taxes the weakened heart and distended lungs. Many of these 
cases, while termed asthmatic, will hardly come under that 
designation. The astiological relations of asthma give many 
interesting points in the clinical history of the various types of 
the disease which are not necessary to recount. 

Symptoms and diagnosis. — In the markedly spasmodic 
forms of asthma the attacks may come on suddenly and with- 
out warning, especially at night, though there are generally 
some premonitory symptoms, such as depression or restless- 
ness, wheezy breathing, abundant, pale, limpid urine, constric- 
tion about the chest and some dry cough. The subject may be 
wakened from sleep by difficult breathing, which soon becomes 
severe dyspncea. He sits up, leans forward, breathes slowly 
and laboriously. The face is slightly congested or pale, there 
is profuse perspiration and an anxious, careworn expression. 
The shoulders are rounded and elevated and the hands grasp 
a chair or table in order to fix the scapular and humeral attach- 
ments of the chest muscles. The jugular veins are distended 
and the muscles of the neck are prominent. The whole chest 
is lifted during inspiration, which is, nevertheless, short and in- 
efficient. Expiration is three or four times its usual length, but 
is more difficult and inefficient than inspiration, and the chest 
becomes more or less fixed in a condition of inspiratory dis- 
tension. There is no pause after expiration, inspiration begin- 



ning immediately, suddenly and forcibly. The respiratory rate 
may not be increased; the pulse is rapid and feeble and may 
disappear during inspiration l(>tiisus paradoxus) ; the temper- 
ature is normal or depressed; and the patient, while in the 
severest distress, is not alarmed, Persistent itching of the 
chin, sternum, or between the scapuls- may be present during 
the earlier part of the paroxysm (Salter). 

The thorax is much distended: the ordinary clothing may 
not meet around the chest by two inches. The diaphragm is 
lowered as much as possible, the supra-clavicular fossa recede 
during inspiration and there is absence of the usual areas of 
cardiac and hepatic dullness with epigastric pulsation. The 
percussion note is liyper-resonant, vocal fremitus is absent, the 
vesicular murmur is feeble or absent, or is covered by high- 
pitched sibilant rales and sonorous rhonchi which are very 
changeable as to location. If bronchitis be. present the rales 
may be more or less liquid or crackling in character. The long, 
wheezing expiration and the accompanying dry rales are pos- 
itive proof of bronchial spasm. Every possible gradation as 
to severity and duration of attack is met with in the true 
spasmodic form of asthma, as well as various degrees of bron- 
chial symptoms which remain after the attack in the bronchitic 
form. After an attack of purely spasmodic asthma has sub- 
sided there may not be a single abnormal sign about the pa- 
tient's chest. In severe cases cyanosis may be marked anil 
capillary retinal hemorrhages may occur (Walsh). The urine 
is abundant, pale and of low specific gravity and the solids are 
diminished (Ringer). 

The dyspncca of asthma is distinguished from that of 
laryngeal or tracheal stenosis by its expiratory, instead of in- 
spiratory, nature and by wheezing instead of stridor. Laryn- 
geal dyspncea is accompanied by increased movements of the 
lar3mx and by diminution in the size of the cliest and elevation 
of the diaphragm. In cardiac asthma there is rapid, panting 
or sighing breathing and the expiratory act is not prolonged. 
In aneurismal dyspncca there is tracheal tugging, localized dull- 
ness, pulsation, and brassy cough as concomitant signs, with, 
perhaps, signs of pressure on the bronchus. — diminished 
breathing in the left upper lobe, aphonia from vocal paralvsis. 



Treatment. — Astlinia rivals bronchitis in ihe number of 
medicaments employed for its relief. This is owing to the 
neurotic nature of the disease and the consequent varying 
etiological factors. These factors must be carefully studied in 
the individual case and the treatment directed accordingly. 
The patient's knowledge and observation of his own case is 
often most useful in directing the treatment. 

Relief of the paroxysm in no wise influences the contin- 
uance of the disease. The remedies used for the relief of the 
paroxysm are all neurotics which have only temporary symp- 
tomatic effects, and if the disease is to be cured it must be done 
through the administration of constitutional remedies, such 
as iodides, arsenic, iron, strychnia, quinia, cod liver oil. etc. 
These remedies are to be persisted in for long periods and are 
much aided by controlling the attacks in the meantime by the 
neurotics. Iodide of sodium, strychnia and fluid extract of 
euphorbia pilulifera is a conibination whose prolonged admin- 
istration has given me much satisfaction, especially in the 
bronchitic form of asthma. 

Climate is an important factor in the treatment of the 
asthmatic. Here each case is a law unto itself, very striking 
peculiarities being observed in relation to climate. Generally 
speaking, a moderately elevated, dry climate is best, partic- 
ularly in the pine or fir reg'ions. It is generally stated that 
the smoky, gas-laden air of large towns is agreeable to asth- 
matics. This may be true of the purely spa,smodic form of 
asthma, but in my experience is not so of the bronchitic form, 
in which such cities as Pittsburg, in spite of its comparatively 
favorable latitude, elevation and location in the petroleum belt, 
is entirely unsatisfactory as a residence for asthmatics with 
bronchial symptoms. Chicago is to a like extent objectionable 
because of the rapid and radical changes in temperature and 
moisture. Northern New York, Wi.sconsin, Michigan. Min- 
nesota, Idaho, Wyoming, etc., are particularly favorable local- 
ities for the asthmatic. In the spasmodic form Hue to suscept- 
ibility to atmospheric conditions incident to certain seasons of 
the year, and in hay asthma, a sojourn at the seaside is often 
beneficial. Many of these cases, especially of hay asthma, are 
entirely free from attacks while at Mackinac Island, a locality 



that, while entirely surrounded by water, has a particularly dry, 
exhilarating atmosphere. Cases of asthma which have devel- 
oped marked emphysema must not be sent to a high altitude 
because of the resulting; strain on the right side of the heart. 

In preventing attacks of asthma each case must be treated 
>ymptoraatically. Peptic asthma involves the treatment ol 
every variety of dyspepsia. In addition to dieting, the admin- 
istration of twenty g;rains of strontium bromide and ten grains 
of silbcarbonale of bismuth, three or four times daily, is of 
great benefit. Flatulence, constipation, uterine irritation and 
nasal irritation must be relieve. In the cases exhibiting great 
nasal sensibility to odors, gases, temperature, etc.. with hyper- 
;emia or turgescence of the turbinate coverings, it is best to 
treat them persistently with soothing, cleansing' and disinfect- 
ing sprays or steam inhalations. In the absence of abnormal 
bony or soft tissue growths or septum deviations, operations 
for the removal of tissue or cauterizations are not advisable. 
The ultimate results are not nearly as good as many rhinolo- 
gists have inferred from the immediate effects of such treat- 
ment. For nocturnal attacks of spasmodic asthma, thirty 
grains of potassium bromide and a dram of Hoffman's ano- 
dyne, at bed time, will often jirevent attacks (Thomson). 
Iodide of sodium or jHitassium and arsenic are the most useful 
prophylactic drugs. Tincture of lobelia and fluid extract of 
stramonium are useful adjuvants. The iodides should be 
gradually increased until a fairly large daily dose is given with- 
out producing physiological effects. Hot coffee, a liberal drink 
of whisky, the fumes of burning nitre paper (blotting paper 
soaked in a solution of nitrate of potash, gr. xxx ad *i) or 
tobacco will at times ward off an attack nf asthma. Skerret 
recommends 5 to 10 grains of citrate of caffein at bed time for 
the prevention of morning attacks, and five grains every four 
hours during attack in bronchial asthma. The vapor of tur- 
pentine or ammonia, or painting the pharyngeal wall with a 
solution of ammonia ( Durcos, Trousseau) or swabbing the 
nasal passages with a solution of cocaine, may alxirt attacks 
in cases nf nasal and pharyngeal irritation. 

In bronchial asthma, besides the palliative treatment, the 
following is useful : 
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Natrii lodidi, oii-iu 

Tr. nucis vom., 3iv 
Tr. belladonnae, 3i-ii 
Spts. eth. sulp. CO., Jiss 
M. Elix. q. s. ad gvi 

Sig. 3ii every 6 hours. 

Jackson recommends the following mixture : 

Sodii iodidi, gr. ij 

Sodii bromidi, gr. ij 

Ext. euphorbiae pil. fl.. m. iij 
Tr. lobelije aether., m. iij 
Nitroglycerini, 1-200 gr. 
Aquae, ad fl. §ss 

M. Sig. One tablespoon ful at a dose. 

For the relief of the paroxysm of asthma we rely almost 
entirely on the neurotics and stimulants. Belladonna, hyoscy- 
amus, stramonium, duboisia, the nitrites (amyl, nitroglycer- 
ine, sodium), iodide of ethyl, opium and ether are the most 
serviceable. Much relief is obtained from the fumes of the 
numerous asthmatic cures, all of which contain more or less of 
the first four drugs enumerated. Candles designed for the ad- 
ministration of stramonium by inhalation (candelae stramonii) 
are made of 150 parts of pulverized stramonium leaves, 70 of 
potassium nitrate, and three of balsam of Peru. Stramonium 
cigarettes (cigarettae stramonii) contain one gramme each of 
stramonium leaves. Compound stramonium cigarettes (cigar- 
ettae stramonii compositae) contain one gramme each of a mix- 
ture of 3 grammes of stramonium leaves and i gramme each 
of the leaves of belladonna and tussilago farfara. The follow- 
ing is a good formula for a powder for asthma : 



^ 



ASTHMA. 




Belladonnae, 
Stramonii, 
Lobeliae, 
Silphii lacin.. 


fol., ^ 
fol., 
fol., 
fol., 


>-aa 


Potasii nitratis, 
Fiat pulv. 


5ss. 
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M. 

Jackson's inhaling powder is the following : 

B 

Pulv. potasii nitratis, oiv-ovi 
Pulv. stramonii, gr. Ixxv 

Pulv. lobeliae, gr. xc 

Pulv. belladonnae, gr. xlv 

Pulv. grindeliae, gr. xc 

M. Pulv. hydrast. can.. gr. xv 

Sig. One heaped teaspoon ful to be burned in a 
small, closed room or tent and the fumes inhaled. 

Thomson recommends full doses of tincture of belladonna 
or an injection of atropine at the nape of the neck to arrest the 
asthmatic paroxysm. Nitroglycerine and chloroform are use- 
ful for an attack but the latter is more or less dangerous. A 
few drops of pyridine inhaled from a handkerchief or butter 
plate is often efficacious. Bruck has used ether subcutaneously 
with success. Riegel obtains prompt relief by the hypodermic 
use of from 0.3 to i mg. of atropine. 

The most efficient remedy for an attack of spasmodic 
asthma is a hypodermic injection of morphine ( 1-6 gr.). The 
combination with atropine is advisable. There is little danger 
of drug habit and the best relief is obtained in the purely spas- 
modic cases. Morphia should not be given in cases of bron- 
chial inflammation with dyspna^a and only in small doses, if at 
all, to cases of bronchitic asthma with pronounced bronchial 
symptoms. 

The general management of the asthmatic involves much 
symptomatic treatment not necessary to detail here, but the 
more closely the individual case is studied the better will be 
the results. 
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PULMONARY EMPHYSEMA. 

In pulmonary emphysema there is dilatation of the alve- 
oli of the lungs and atrophy of the alveolar walls. Two forms 
are usually described ; a vesicular, and an interlobular or inter- 
stitial form. The latter is entirely distinct from the former 
to which reference is always made by the unqualified term 
emphysema. 

There are four clinical varieties of emphysema, which, 
while not constituting distinct forms of the disease, are yet 
sufficiently well marked to merit clinical division. They are 
general emphysema (volumen pulmonum auctum, chronic hy- 
pertrophic emphysema, large lunged emphysema, — ^Jenner), 
senile emphysema (small lunged emphysema, atrophic emphy- 
sema, senile atrophy of the lungs), localized emphysema 
(compensatory emphysema) and acute emphysema (dilatation 
of the lungs). Pathologically the last variety is not a form of 
emphysema, as there is no atrophy of the alveolar walls but 
simply acute dilation of the alveoli which may or may not be 
recovered from. 

Emphysema may occur at any age, but is most conmion 
during adult life. It is more frequent in men because of 
greater exposure to predisposing conditions. 

-Etiology. — The distention of the air spaces is the pri- 
mary change and precedes the atrophy of the alveolar walls. 
In the atrophic form it is possible that this order may be re- 
versed. Exclusive of compensatory emphysema it is probable 
that failure of nutrition (Jackson, Waters) is a frequent ele- 
ment predisposing to the development of emphysema. 

The increased air tension which dilates the spaces is 
brought about by increased expiratory force (Mendelssohn, 
Jenner) which first dilates those portions of the lungs which 
are in contact with the most yielding portion of the chest walls, 
i. e., the apices, anterior border of the upper lobes and the mar- 
gins of the base of the lungs. The inspiratory theory (Laen- 
nec, Gairdner, Rindfleisch) is not now accepted as the general 
cause of emphysema, though in the production of localized 
emphysema the inspiratory cause is undoubtedly an important 
factor. 



Bronchial obstruction, cough and muscular effort are the 
most important factors in producing emphysema. Occupations 
involving straining, lifting, playing on wind instruments tern! 
to produce the disease. Chronic bronchitis, asthma, whooping- 
cough, laryngeal, tracheal and bronchial stenoses cause general 
emphysema. Localized emphysema may result from any dis- 
ease of the lungs or pleura; wliich limits the action of a portion 
or the whole of a limg. Compensatory emphysema of an en- 
tire lobe or lung may thus develop, or localized emphysema 
may develop in the lobules adjacent to areas of pulmonary 
atelectasis, infarctions or consolidation. 

In those cases where emphysema is not accompanied by. 
or precedes the development of, those mechanical causes 
already enumerated, the cause rests in nutritive changes in the 
lung texture which destroys the elasticity of the lung and ren- 
ders it unable to withstand the ordinary air pressure incident 
to the process of respiration. 

Interlobular emphysema occurs froin wounds of the lung, 
rupture of the alveoli from overstrain as in coughing, in con- 
nection with laryngeal diphtheria especially after tracheotomy. 
or in advanced cases of general emphysema from the rupture 
of air sacs. 

MoHBiu .\NATOMY. — The distention of the air passages be- 
gins in the inter-alveolar spaces (Rindfleisch). This increase 
is at the expense of the alveoli opening into the infundibular 
cavities in relation to which the alveoli are normally about 
one-third smaller. The dilatation may be primarily in the alve- 
oli. The pressure diminishes the blood supply to the alveolar 
walls and their epithelium undergoes fatty degeneration. The 
septa between the alveoH become partially or completely de- 
stroyed and the walls between adjacent infundibular or alve- 
olar spaces give way. the spaces coalesce and form round cav- 
ities of varying size which may be traversed by remnants of 
vessels or wall. There may l>e more or less connective tissue 
development, especially in connection with cases of chronic 
bronchitis. 

These processes involve considerable destruction of the 
pulmonary capillary circulation. According to Rindfleisch 
communication is established between the pulmonary and the 
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bronchial veins which relieves the tension in the pulmonary 
artery but does not aerate the blood. The over distended lungs 
lose their elasticity and the inspiratory traction force exerted 
on the circulation is lost. This, together with the obliteration 
of the capillary vessels, increases the pressure in the venous 
system and the right heart suffers. Pressure in the vessels of 
the bronchial wall causes congestion of the bronchial mem- 
brane. The bronchi may be dilated, particularly in localized 
emphysema, or they may be obliterated or run as fibrous cords 
across the emphysematous sacs. The bronchial walls are usu- 
ally thickened, though in atrophic emphysema they may be 
thinned. 

The lungs are maintained in the position of ordinary in- 
spiration. The diaphragm is lowered and the heart displaced 
downward and becomes more nearly horizontal. The hyper- 
trophy of the heart is, in time, followed by dilatation, tricuspid 
regurgitation, dilatation of the right auricle and the usual con- 
gestions of the liver, stomach, kidneys, brain, and oedema of 
the tissues. 

When interlobular emphysema occurs after tracheotomy, 
the air passes behind the deep cervical fascia intoi the chest. 
From the mediastinum it may pass along the tissue around the 
bronchi and blood vessels and appear on the surface of the lung 
as small beads or bubbles of air beneath the visceral pleura. 
Interlobular emphysema from any cause shows itself as small 
air bubbles in the interstitial tissue of the lung and in rows be- 
neath the pleura. Pneumothorax and pulmonary collapse are 
the most frequent associated lesions of interlobular em- 
physema. There may also be general subcutaneous emphysema 
of the neck, face and arms or trunk. 

In general emphysema when the chest is opened the lungs 
do not collapse. The margins are in contact with the sternum 
and the apices fill the suprascapular spaces. The auricular 
process of the left upper lobe occupies the pr^ecordial space, the 
diaphragm is depressed, the lung tissue is soft, of a grayish 
color, somewhat pigmented, non-crepitant and may pit on pres- 
sure. The surface may have a frothy appearance or large 
rounded blebs may occupy the margins of the upper lobes, or 
the bases. These air sacs may be pedunculated. The lung 
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tissue is dry and bloodless excqit at the base where it may be 
cedcirtatous or congested if bronchitis or weak heart have been 
present. Pleural adhesions are not so frequent as in other dis- 
eases of the lungs. Atheroma of the pulmonary artery is fre- 
quently present. 

In lenile emphysema tlie Imigs are small and collapse 
readily and are deeply pigmented. The vesicles are fused from 
atrophy of the septa. The margins may he much dilated and 
large air sacs may be present. The bronchi are dilated and 
their walls thin, membranes congested and they may contain 
puriform fluid. Collapse and redenia of the posterior portions 
of the lower lobes are frequent. The chest is rigid and small 
and the lower ribs oblique and in contact with each other. 
Senile emphysema is associated with general atrophy and wast- 
ing of the bodily tissues. 

Local emphysema is secondary to some disease of the 
lungs, bronchi or pleura;, areas of arrested pulmonary tuber- 
culosis, cavities, bronchial dilatations, atelectasis or fibroid 
areas in the lung or pleuritic adhesions and indurations. The 
apices and the posterior and upper portions of the lower lobe"* 
are frequent locations for this form of emphysema. Local 
areas of fibroid or collapsed lung may be surrounded by. or 
imbedded in, emphysematous tissue. Large air cavities are 
usually absent in compensatory emphysema. 

The so-called acute vesicular emphysema is simply an over- 
distention of the alveoli. It may result from acute bronchitis, 
violent inspiratory efforts, partial stenosis of the trachea or 
bronchi by collapse of the lung increasing the strain on the 
remaining portion, asphyxia from any cause. While it occurs 
most often when the above causes are fatal, it also occurs in 
non-fatal cases and may be recovered from. 

Clinical history. — The history of emphysema is in no- 
wise characteristic. The insidious advent of the disease accus- 
toms the subject to the altered conditions of respiration and 
there is little complaint until the condition becomes severe. 
The history mainly refers to the symptoms caused by the asso- 
ciated affections, particularly the bronchitis, and it is quite 
common to have patients who are markedly dyspnoeic remark 
that if the cough were better they would get along all right 



\vith the breatiiing. The dyspncea is always present, is likely to 
be paroxysmal and is increased by exertion or interference with 
ihe action of the diaphragm by flatulence. In children the 
history may point to an attack of whooping-cough as the origin 
of the dyspncea. In advanced cases orthopncea is present and 
the patient may not be able to lie down. Cyanosis may be more 
marked than the degree of dyspnoea would lead us to expect. 
Haemoptysis may occur and may be severe, though usually 
unimportant. Cough and expectoration are related to the ac- 
companying bronchitis and are particularly troublesome in cold, 
wet weather. The appetite is poor, digestion bad and the gen- 
eral nutrition much below par, 

Senile emphysema is associated with a history of genera! 
senile atrophy. The ability for exercise is limited and the 
respiratory necessities consequently less. Dyspncea is therefore 
not marked. Paroxysmal dyspncea is uncommon, though the 
associated bronchial inflammations may be attended with short- 
ness of breath. I-ocal and acute emphysema have only such 
history as is associated with the conditions which cause them. 
With a history of severe disease of one lung or pleura with 
' loss of functional ability we may have a general emphysema of 
the opposite lung which is essentially compensatory in nature 
and yet may ultimately differ in no way from the ordinarj- 
morbid developments in the large lunged variety of emphy- 
sema. 

Sudden and urgent dyspncea following tracheotomy, with 
or without symptoms of pneumothorax, or severe dyspncea 
after violent attacks nf coughing or in advanced stages of 
general emphysema, may indicate the development of the 
interlobular form of emphysema. 

Symptoms and niAGNCsis. — The symptoms of emphy- 
sema are generally modified by those of the associated lesions 
of the chest. The dyspncea, cough, cyanosis, general appear- 
ance of the patient and the conformation of the chest are char- 
acteristic in the well developed forms of the disease. 

The general symptomatnlogy of the so-called hypertrophic 
form of the disease is well illustrated in the following history 
of an out-door clinic case: 
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M. D., wood turner, aged 49. Always healthy until tivc 
years ago, when he had a severe attack of bronchitis during 
the winter. The following winter had another attack of bron- 
cliitis and since then has suffered from more or less dyspncen 
and cough with frothy expectoration. He is usually wonse 
during the winter months. Has nev-er had any bloody expec- 
toration. At present suffers from dyspntea which, at times, 
is paroxysmal and distressing and is always worse on exertion. 
Cough is more or less troublesome and is attended with scanty, 
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viscid expectoration. Has no pain, but there is a sense of con- 
striction about the lower |Jortion of the chest. The pulse is 
small, weak and at times irregular. Temperature normal, 
appetite poor, digestion bad, sleeps fairly well. 

The patient is slightly cyanosed. The cervical veins are 
distended, but there is no jugular pulsation beyond that con- 
veyed from the carotid artery. The facial lines are distinct 
and his face has a careworn expression. The al;c nasi are 
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widened, the lips thick, the eyes prominent and the conjunc- 
tivae injected. The finger ends are clubbed. The abdomen is 
prominent, the liver and spleen lower than normal and some- 
what enlarged from congestion. There is no oedema or ascites. 

His chest is enlarged in all its diameters, particularly in 
the antero-posterior. It is rounded (barrel-shaped) in form 
with the shoulders elevated and the scapulae rotated some- 
what on their axes, the posterior borders and lower angles 
standing well out from the chest wall. The whole chest looks 
shorter though the vertical diameter is increased by downward 
displacement of the diaphragm, and the oblique diameter by 
the more horizontal position of the ribs and the widening of 
their interspaces. The clavicles are well forward and the in- 
spiratory muscles of the neck are prominent and tense. The 
junction of the maubrium with the body of the sternum (angu- 
lus Ludovici) is prominent and the lower portion of the 
sternum slightly depressed. The costal angles are widened. 
The suprascapular depressions are effaced, the upper intercostal 
spaces are even with the ribs, but the lower spaces are depressed 
and there is inspiratory recession of these spaces below the 
fourth interspace; when he coughs the spaces bulge slightly. 
The respiratory excursion of the chest is limited and the ex- 
piration is much prolonged. The heart impulse is absent from 
the usual situation and there is systolic epigastric impulse. A 
few dilated veins are present along the anterior and lateral 
portions of the chest corresponding to the attachments of 
the diaphragm. 

On palpation we find the fremitus barely perceptible over 
the upper chest. Below the level of the fifth rib. in the axillary 
line the fremitus is increased on both sides. The cardiac im- 
pulse is not felt in its usual situation. The percussion note is 
hyper-resonant, low in pitch, empty in quality and of great 
intensity, even over the areas of increased fremitus and is not 
appreciably modified by inspiration or expiration. The reso- 
nance extends in the mammillary line to the eighth rib on the 
left and to the sixth rib on the right. Behind it extends to 
the eleventh rib. The respiratory murmur is feeble and sup- 
pressed over the upper portion of the chest, below the fourth 
rib it is somewhat harsh. The expiration is about three times 
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as long as the inspiration and over the areas of increased 
fremitus it is slightly higher pitched. laterally and in front. 
crackhng rales are heard below the fourth ribs. Behind, at 
the bases, the rales are finer. The heart sounds are weak and 
distant; the first sound, having lost its muscular tone, is short 
and indistinct. Tlie second sound, over the pulmonic area, is 
markedly accentuated. 



In senile emphysema dyspncea is usually not severe except 
during exertion; bronchial and asthmatic s)'mptoms are not 
very pronounced. The subjects are emaciated. Venous con- 
gestions, cyanosis, clubbing of the fingers, displacement of the 
heart and diaphragm are absent. The barrel shape of the 
chest is not marked, though the lateral diameters are dimin- 
ished. The ribs are oblique and the interspaces are wide above. 
while below they are very narrow. Inspiration is shallow and 
there is inspiratory recession of the interspaces. The percus- 
sion note is low in pitch, but clear in tone and empty in quality. 
The respiratory sounds are feeble and the expiration but mod- 
erately prolonged. There may be rales at the base of the lungs. 

In localized emphysema the signs are modified by the con- 
ditions which cause it. These conditions generally result in 
more or less condensation of local areas nf lung tissue largely 
from interstitial increase of tissue. These areas, surrounded 
by emphysematous tissue, will give marked increase in freni- 
ittis with a low-pitched percussion note of empty quality. This 
apparent anomaly in physical signs is due to the more dense 
tissue being surrounded with alveoli in which the air tension 
is greatly increased. 

When signs of local emphysema arc present in an apes 
of the lungs they may be due to compensatory emphysema 
developing as a result of the changes incident to a healed or 
quiescent local tuberculosis. 

Enlargement of a portion or the whole of a lung as a result 
of extensive disease or contraction of the opposite lung may. 
according to Fowler, be regarded as a true hypertrophy. — if 
the functional activity be increased (puerile breathing), or as 
emphysematnus if the activity be decreased ( feeble breathing 
with prolonged expiration"). 
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Acute vesicular emphysema is characterized by the signs 
of marked distension of the chest with air, urgent dyspnoea, 
perhaps cyanosis and such additional signs as may attend the 
cause of the attack. 

The symptoms of interlobular emphysema are diminished 
respiratory sounds in connection with urgent dyspncca. Signs 
of pneumothorax and collapse of the lung, or perhaps of gen- 
eral subcutaneous emphysema, may be present. 

The diagnosis of emphysema is usually not difficult. In 
pneumothorax the affected side is enlarged, the spaces oblit- 
erated, movement is restricted or absent and is exaggerated 
on the opposite side. The percussion note is more amphoric or 
tympanitic in quality and the breath sounds more indistinct 
than iu vesicular emphysema. It may often be difficult to esti- 
mate the exact status of cases of combined emphysema, bron- 
chitis and failure of the right ventricle, but treatment will 
often aid us in this resi>ect. .\neurisnis of the transverse por- 
tion of the arch of the aorta may present bronchial and 
dyspnreic symptoms, but the presence of local dullness or the 
absence of hyper-resonance, together with the brassy cough and 
tracheal stridor, will aid differentiation. 

Treatment. — Emphysema, when atrophy of the septa 
has occurred, is not a curative affection. The future of the case 
must be judged by the condition of the heart and general nutri- 
tion. Most of the patients are under treatment for some of 
the associated affections, for, to the emphysematous state itself, 
they become largely indifferent because of its gradual develop- 
ment and progress. 

Tlie direct treatment of the emphysematous condition by 
means of compressed air baths (Williams) or by the inspira- 
tion of compressed air and expiration into rarified air (Wal- 
denburg). while productive of increased comfort and some 
benefit to the patients, is not directly curative and involves the 
application of troublesome methods of mechanical treatment. 
Emphysematous subjects should seek such localities as furnish 
atmospheric conditions and air pressure suitable to their im- 
paired respiratory power. Many cases do well at the sea level 
though the changes in temperature in winter and the damp- 
ness may aggravate their condition. The tendency towards 



PULMONARV COLLAPSE. 

broiicfiitis and asthmatic dysncea renders a warm, dry climate 
the most advantageous. The altitude must be decided by the 
condition of the right heart and the respiratory capacity. As 
failure of the right heart is the chief thing to guard against, a 
permanent residence at a considerable altitude is dangerous. 

The general nutrition of the patient must be increased by 
diet and tonics. Iron, arsenic and strychnia are the best tonics. 
Iodide of potassium in from five to ten grain doses is very use- 
ful. Iodide of sodium may be used in place of the potassium 
salt. A useful combination is the following: 



Fen-i arsen., 


gr- 


i 


Ext. nucis vom.. 


S' 


i 


Peps, purje. 


gr- 




Ext. cascara sag.. 


gr- 


i 



The various remedies already detailed for use in bron- 
chitis and asthma are to be used when these conditions are asso- 
ciated with emphyseina and as these are the complaints with 
which patients come for relief, such remedies constitute a large 
part of the therapeutic measures called for in emphysema. The 
functions of the liver and bowels must be watched. Occa- 
sional doses of mercurials are of great service at times. When 
congestions and cedema appear, digitalis is to be used as in other 
conditions attended with weakness of the heart. Strychnia in 
large doses is very useful in these ca.'^es. 

With paroxysmal attacks of dyspncea morphia should be 
used with caution if there is much bronchitis present. With 
marked cyanosis from an overtaxed right ventricle venesection 
may be indicated. 

PULMONARY COLLAPSE. 
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Collapse of the lung may be congenital f atelectasis') or 
acquired. The term atelectasis was formerly reserved for cases 
of partial or complete failure to expand the lungs at birth. 
while collapse referred to the airless condition of lung tissue 
which had exercised function. The two terms are largely used 
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synonymously at present, but we shall use the unqualified term 
collapse as referring to the acquired variety. Undoubtedly, 
in some instances of the congenital form, the term atelectasis is 
etymologically more correct. 

Etiology. — Congenital collapse occurs from obstruction 
of the bronchi by mucus, meconium or the pressure of en- 
larged bronchial glands. Enlargement of the abdomen may 
cause collapse by interfering with the action of the diaphragm, 
or collapse may occur from congenital disease, muscular weak- 
ness, or from mechanical injury during labor. Collapse of 
the lung occurs from bronchial obstruction, from bronchitis or 
broncho-pneumonia, especially in connection with whooping 
cough or measles, from diphtheria of the bronchi or trachea, 
fibrinous bronchitis, bronchiolitis, oedema of the lungs, thoracic 
aneurism, mediastinal tumors, bronchial stenosis, bronchiecta- 
sis (from mucous obstruction), pulmonary embolism, throm- 
bosis and infarction. The various diseases and morbid growths 
of the nasal, pharyngeal or laryngeal passages may, if suffi- 
ciently severe or prolonged, cause collapse of the lung. Press- 
ure on the lung from pleural effusions or on the diaphragm 
from abdominal distention may cause collapse. An opening 
into the pleural cavity is always followed by more or less col- 
lapse of the lung. Pneumothorax and pyopneumothorax are 
followed by collapse more or less complete. Great weakness or 
paralysis of the inspiratory muscles or of the diaphragm, such 
as occurs in severe or prolonged fevers or in weak and badly 
nourished, rachitic children, may cause collapse of the lower 
portion of the lungs. Weakness of the intercostal muscles, 
with partial collapse of the lower portion of the lungs during 
the first year of life, produces contraction of the lower portion 
of the chest with "pigeon breast," and other deformities of the 
costo-sternal articulations. 

The generally accepted view as to the mechanism of the 
production of collapse of the lung is that it is due to absorp- 
tion of air from portions of lung tissue whose bronchi are 
obstructed by secretion or other causes. The absorption occurs 
through the agency of the blood vessels, alveolar walls and the 
elasticity of the lung tissue (Lichtheim). In collapse occurring 
without bronchial obstruction, it is supposed to be due to 
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paralysis of the inspiratory muscles (Fagge, Pearson — Irvine). 

Morbid anatomy. — Areas ol collapse are usually more 
marked in the surface of the lung than in the deeper parts. 
The margins of the lower lobes along the vertebrre. the middle 
lobe of the right lung and the peripheral portions of the upper 
left lobe are the usual sites for collapse. The collapsed areas 
present as irregular, depressed, bluish-red or violet colored 
masses which are smooth and resistant, do not crepitate, and 
which sink in water. Serum may be expressed from the tissue 
which is usually somewhat congested. If the collapse has not 
existed very long the area may be dilated by insufflation, when 
it will be red in color and crepitant. Numerous small areas or 
large tracts may be affected according to the extent of the 
cause. In complete collapse of a lung, as from pleural effusion, 
the organ is heavy, airless, of a bluish-gray color and less shiny 
than the lobuiated variety. 

A collapsed portion of lung may regain its normal con- 
dition, may become (Edematous and congested (splenization). 
or. in compression collapse, when comparatively large areas 
are involved, the air is gradually expelled or absorbed and 
the tissue becomes dry, tough and flesh-like (carnification). 
When the collapse is permanent the alveoli are compressed and 
obliterated. Interstitial tissue developments occur. The sma.l 
bronchi may dilate and may contain pus. Atrophic changes 
may occur and a local mass of indurated tissue may remain. 

Extensive congenital collapse may cause sufficient obstruc- 
tion of the pumonary circulation to prevent the closure of the 
foramen ovale and the ductus arteriosus anil cause dilatation 
and hypertrophy of the right heart. 

CuNiCAL HISTORY.— In Congenital collapse there may be 
a history of sleepiness and inability to nurse, feebleness and 
arrested growth, coldness, lividity : cyanosis, asphyxia or con- 
vulsions may be present if some congenital lesion of the cir- 
culation complicates the case. The history of collapse of the 
lung is the history of its setiological factors. 

Symptoms and diagnosis. — In congenital collapse the 
child is feeble, cries weakly, the temperature is sub-normal, 
the breathing slow and feeble. There is inspiratory reces- 
sion of the interspaces and the lateral regions of the chest. 



The lower chest is contracted and the stenium prominent. 
The breath sounds are feeble all over the chest and, perhaps, 
absent at the base except when the child cries or coughs. Fine 
rales may be heard at the base. If much cyanosis is present 
the child will probably not live many days. 

Collapse of the lung may be attended by sudden and severe 
dyspncea, rapid and feeble pulse, cyanosis and unconsciousness, 
or, if the area be small, no particular symptoms may be present. 
Inspiratory retraction of a portion of the chest wall, dullness 
on percussion or a hard, tympanitic note if emphysematous 
patches have developed; feeble respiratory sounds; tubular or 
bronchial breathing; fine rales iieard only after a deep inspira- 
tion where breath sounds arc absent (partial collapse), are 
the principal signs of collapse of the lung. These will be asso- 
ciated with the various physical evidences of the pleural and 
pulmonary causes of collapse. 

Collapse from pleural effusion may be mistaken for pneu- 
monia. There may be tubular breathing, hut it is more dis- 
tant, the vocal sounds and fremitus are less marked or absent 
as are the fever and sputa of pneumonia. The percussion note 
is more Hat. and position may alter the level of the flatness. In 
mihary tuberculosis the previous history of cough, fever, loss 
of flesh, and the family history, will aid in differentiating. 

Treatment. — In atelectasis in the new-born the fauces 
must be cleared of mucus. Breathing may he established by 
placing the child in a hot bath and splashing it with cold water. 
or switching it with a wet. cold towel. Artificial respiration, 
insufflation of the air pa.ssages, irritation of the fauces, stimulat- 
ing liniments, etc.. may be used. The child should be kept 
warm under all circumstances. If the incubators now in use 
in maternity hospitals are not to be had. the child should be 
well wrapped in cotton-wool when not in the warm bath. 

Pulmonary collapse from bronchial obstruction and pul- 
monary inflammation is to be treated with the remedies appli- 
cable to such cause.s. It is sufficient to mention the possibli 
danger of opium in bronchitis or bronchiolitis in adding to the 
possibility of collapse from mucus obstruction, and also to the 
advantage of emetics, in the same conditions, in preventing 
collapse by the removal of secretion, though they must be giver 
with judgment. 
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In collapse from paralysis of the muscles of inspiration 
and of the diaphragm, artificial respiration may be of con- 
siderable benefit. In collapse secondary to indurations of lung- 
tissue, thickening of the visceral pleura, pleural adhesions and 
effusions; pulmonary gymnastics, deep breathing, compressed 
air inhalations, residence at a moderately high altitude, are 
some of the means of promoting lung expansion and developing 
compensation, if not actual restoration of function in the col- 
lapsed lung. 



CHAPTER X. 

PULMONARY CONGESTION. 

The bronchial circulation is subject to the same modifica- 
tions as occur in other portions of the general circulation. The 
mechanism of circulatory changes in the pulmonary vessels has. 
however, caused much discussion. It is generally conceded 
that the pulmonary vessels are influenced by the vaso-motor 
nervous system and that congestion of these vessels may result 
from vaso-motor disturbances. Obstruction to the passage of 
blood through the left side of the heart, obstruction to the gen- 
eral circulation, and degeneration of the blood may induce con- 
gestion of the pulmonary circulation. 

Congestion of the lungs may be acute (active) or chronic 
(passive). The so-called compensatory hyperamia is a form 
of active congestion; Varieties of chronic congestion are 
brown induration and hypostatic congestion or splenization, 

^Etiology. — Active congestion occurs in the first stage 
of pneumonia and in all inflammatory aflFections of the lungs; 
in rapid heart action from violent exertion or excitement; from 
vaso-motor paresis ; from drinking large quantities of alcohol ; 
from sudden change in air pressure in croup, laryngitis or 
whooping-cough; from the rarified air of high altitudes, or 
from the sudden removal of large pleural effusions. Active 
congestion also occurs in conection with infarctions of the 
lungs, capillary embolism of the pulmonary arteries, acute dila- 
tation of the heart, acute myocarditis in connection with acute 
diseases and in rapidly developed cardiac failure in chronic car- 
diopathies. 

Chronic congestion results most frequently from the ob- 
struction incident to chronic heart lesions, particularly mitral 
disease. It occurs in typhus fever, typhoid fever or measles 
(splenization), or in any disease marked with severe blood 
changes. In bed-ridden subjects, from any chronic disease, 
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congestion may develop in the lowest i>ortion of the lungs 
(hypostatic congestion). In mitral disease the congestion is 
especially liable to assume the characteristics of brown in- 
duration. 

MoRuiD ANATOMY, — 111 dctttc Congestion- the pulmonary 
capillaries are prominent, the alveolar epithelium becomes 
swollen and granular and may proliferate. Red biood cor- 
puscles may be found free in the alveoli. The lung tissue is red 
and contains an excess of blood. Red. frothy fluid flows from 
the cut section. (Edema may l>e present. According to Fowler 
the color of the tissue depends on the degree of aeration of the 
blood at the time of death. 

In chronic congestion ihe lungs are heavier than normal, are 
of a dark-red. bluish or black color. The congestion begins in 
the lower lobes first. Dark blood flows from the cut surface 
of the lung. Oedema and extravasation may occur in the 
interstitial tissue. The alveoli contain swollen and granular 
cells and fibrin and leucocytes may be found (Cornil and Ran- 
vier). In hypostatic congestion or splenization there is inter- 
stitial cedema and scattered red or_ yellow foci due to blood 
extravasation or to broncho-pneumonia. The tissue is homo- 
geneous, firmer, contains little air and there is alveolar collapse. 
When the tissue is airless and tough it looks tike muscle tissue 
and is sometimes called "carnidcd lung." At times the tissue is 
friable, there is collapse, oedema and mechanical hypersemia, 
constituting a condition called "hypostatic pneumonia." 

In brown induration the lungs may be smaller in size if 
emphysema is not present. They are firmer and do not col- 
lapse. Pleural thickening, adhesions and pigmentation may be 
present. The lung tissue is irregularly pigmented, dry, and 
contains less air than normal. Brownish, serous fluid may 
present from the cut surface (Virchow's "broivn cedema"). 
There is elongation and dilatation of the pulmonary capillaries. 
The epithelial cells lining the alvenli are swollen, filled with 
dark brown pigment and are attached to the walls or are free 
in the alveolar cavity. Red corpuscles may be present in the 
intra-alveolar exudation. The lymph spaces of the alveolar 
walls contain pigment, which is also present in the interlobular 
peribronchial and perivascular tissues which are thickened. 
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There is congestion and cedema o£ the bronchial lining witl* 
dilatation of its vesseis, Hsemorrhagic infarction may be pres- 
ent in the lung tissue. The lung is brownish, red or mottled 
with brown or black specks or streaks and is more dense and 
thicker than norma! lung tissue. 

Clinical history. — The history of pulmonary conges- 
tion is covered by that of its a;tioIogical factors. Dyspnoea, 
cough and blood-stained, watery expectoration may be prom- 
inent. In acute congestion there is sudden, urgent dyspntea 
with a sense of constriction about the chest, but no'pain. In 
chronic congestion more or less dyspncca will be present, but 
is not complained of as the patient becomes somewhat accus- 
tomed to it. The temperature may be elevated. 

Symptoms and diagnosis. — Increased frequency of 
respiration with dyspncea and blood-stained expectoration com- 
bined with harsh respiratory sounds and fine crackling rales, 
especially in the lower portion of the hings, are the chief symp- 
toms of acute congestion. Chronic congestion may show feeble 
respiratory sounds, harsh respiration with prolonged expira- 
tion and fine bubbling or crackling rales from <tdema. 

The setiological associations will indicate the nature of 
the congestion. Pulmonary embolism and infarction are char- 
acterized by rapid, panting breathing and the expiration is not 
prolonged. After the urgent symptoms of the onset of acute 
congestion have passed off the breathing is not panting. In 
asthma, the prolonged expiration and the characteristic rales 
will differentiate. Pneumonia is excluded by the absence of 
the chill, temperature, characteristic expectoration and by the 
presence of its more definite physical signs. 

Treatment.—Iu acute congestion developing suddenly ■ 
with urgent symptoms, such as cyanosis and lividity. relief 
must be obtained as the right heart will fail. Dry cupping 
over the entire chest or venesection (eight or ten ounces) is 
demanded. Steam inhalations, turpentine stupes to the chest, 
aromatic spirits of ammonia, ether, digitalis, and heat to the 
extremities may be used. Large doses of digitalis are useful 
in active congestion from alcohol, and alcoholic stimulation 
may be advisable in acute congestion from sudden cardiac fail- 
ure in acute fevers and myocardial disease. The bowels should -. 
be kept freely open with 'inline purgatives. 
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In chrutiic congestion the treatment will vary with the 
nature of its cause and need not be repeated here. 



PULMONARY Q' DEMA. 

Pulmonary a'dema is a secondary affection which is 
usually combined with more or less congestion of fhe lung of 
which it may be the result. An "acute" form of pulmonary 
cedema occurs in which its secondary nature may not be de- 
termined. Acute cedema with non-febrile onset and rusty, 
watery expectoration was styled pneumonia serosa by Traube. 

j^TiOLOGY. — (Kdema of the lung occurs in connection 
with pneumonia, bronchitis, emphysema, nephritis, the various 
diseases of the heart, scorbutus, purpura, an;eniia and heart 
weakness in infectiou.s fevers. Obstruction in one part of the 
pulmonary circulation may cause cedema in another )H>rtion. 
In cases of general dropsy pleural adhesions on one side of the 
chest may cause cedema of the corresponding lung while there 
may be hydrothorax of the opposite side. Encysted pleurisies 
may cause local anlema in the adjacent lung tissue. 

Morbid anatomy.- — ^Pulmonary cedema is characterized 
by serous exudation in the alveoli and interstitial lung tissue. 
Pale, frothy fluid flows from the cut surface of the lung or 
is easily expressed; it is blood-stained if congestion be present. 
The lung ti.ssue does not collapse, is pale or tinged with red. 
has a gelatinous appearance, pits on pressure, is heavy and 
may be friable. 

Collapse of the lung, pneumonic conditions and various 
degrees of congestion may be present. CEdema occurs most 
often in the lowest portions of the lungs. The pleural sur- 
faces are moist and the cavities of the pleurs mav contain some 
fluid. 

Clinical history. — Rapid breathing, dyspncea, more or 
less cough with watery, frothy expectoration are the principal 
features of the history. The dyspnoea may be sudden and se- 
vere. The temperature will be normal unless elevated from 
some associated cause. 

Symptoms and diagnosis. — The pulse is increased in 
frequency, is feeble, and irregularity may mark the severe 



232 PULMONARY CEDEMA. 

cases. Cyanosis, lividity, distention of the cervical vessels and 
extreme dyspnoea marks failure pf the right heart. When 
cedema is associated with acute congestion the lungs may be 
over-distended. 

In most cases insi^ection and palpation are negative. The 
percussion note will be partially dull over the lower portions of 
the lungs. In chronic heart disease, cedema is apt to be most 
marked in the left side at the lowest portion of the lung. The 
breathing is harsh, feeble or suppressed in the lowest portions. 
Towards the end of inspiration, and possibly with the com- 
mencement of expiration, line crackling rales are heard resem- 
bling somewhat a crepitant rale. Larger moist rales and 
occasionally dry rales are heard. 

The crepitating rales of cedema are more liquid in char- 
acter and not so closely bunched, as to time, as those of pneu- 
monia. Their occurrence on both sides in the most dependent 
part of the lungs, together with their associations, the watery 
expectoration, the absence of chill, temperature, etc., will dif- 
ferentiate oedema from pneumonia. In bronchitis there is 
fever, tenacious mucous expectoration, the dullness in the lower 
lung is not marked, the rales are not so fine and are more 
widely scattered than in cedema. The persistently rapid breath- 
ing of pulmonary infarction and the localized physical signs 
are sufficient to distinguish it from oedema. In asthma and 
hydrothorax, the physical signs of these affections will be suffi- 
cient to prevent confusion. 

The following case may be regarded as one of acute pul- 
monary oedema : 

Man, aged 41 years, a baker by trade. Has a slight, aortic 
stenosis, with perfect compensation, which causes no disturb- 
ance. In February, '95, had a severe attack of influenza with 
some bronchial symptoms. During this attack the temperature 
was not above 101° F. On the fourth day of the influenza 
the temperature rose to 102.5° F. There was some pain in 
the chest and considerable dyspnoea. The next day the expec- 
toration, which had been mucoid and rather heavv and tena- 
cious, became more liquid, then watery and frothy with very 
slight blood stains. There was considerable dyspnoea and 
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cough. The greatest tjuantity of expectoration was, as near 
as could be estimated, over two quarts in twenty-four hours. 
The watery expectoration lasted three days and diminished 
gradually. Recovery ensued. 



It could not be determined, in this case, that the condition 
of the heart had anything to do with the production of the pul- 
monary oedema. 

Treatment. — The treatment of pulmonary oedema is 
largely that of the diseases with, which it is associated. When 
oedema occurs with diseases of the kidneys, elimination by the 
kidneys, skin and bowels must be pushed. Dry cupping over 
the chest and lumbar regions may be used. In acute fevers the 
occurrence of oedema is an indication for general and cardiac 
stimulation. Calomel and salines are useful as purgatives. 
[Lemoine recommends a decoction of the inner bark of the 
elder (Sambucus niger) for cedema and ascites due to sub- 
acute nephritis. Macgregor reports good results from stro- 
[ phanthus in cedema pulmonum, ] Strychnia and digitalis are 
, 'the most useful stimulants in most cases. When oedema of the 
^ lungs develops in connection with diseases of the heart, more 
I energetic use of these remedies is demanded. The occurrence 
of cedema at the base of the lungs during acute febrile disease 
I generally indicates failure of the right ventricle and is an indi- 
• cation for large doses of strychnia which should be given bypo- 
demiically (1-20 to 1-16 gr. every two to four hours as neces- 
■ sary). Strychnia is here a temporary stimulant and should be 
['pushed. In chronic cardiac disease oedema is not so amenable 
f to strychnia and we depend more on smaller doses combineil 
f with digitalis. 
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Infarction of the lung {pulmonary apoplexy, embolic 
Ypneumonitis — Jurgensen) is a circumscribed form of pul- 
Kmonary haemorrhage. Some writers describe under the head 
^*f diffuse pulmonary infarction, haemorrhage into the lung 
h< substance from rupture of aneurisms, vascular erosions from 
I cancer, abscess, gangrene, traumatism, or very large infarc- 
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tions. The true hsemorrhagic infarction such as occurs from 
aseptic embolism of the puhnonary artery, is the form under 
consideration, 

.^LTiOLoGY. — Infarction of the hnig occurs most fre- 
quently in cases of mitral stenosis or regurgitation where long 
continued and marked increase in pressure causes rupture of 
small pulmonary veins or capillaries (according to GanurtK 
these infarcts are due to the rupture of newly formed vessels). 
Emlwlism and thrombosis of the pulmonary vessels cause in- 
farction of the lungs. 

Considerable difference of opinion has lieen expressed as 
to the effect of embolism and thrombosis on the organ in which 
they produce infarction. The frequent presence of thrombi 
in the right heart, the presence of an embolus in the largest 
artery entering the infarction and the resemblance of these 
infarctions to those of the spleen and kidneys which are known 
to result from embolism are facts in favor of the embolic origin 
of pulmonary infarctions; atheroma of the pulmonary artery, 
thrombosis of the main artery entering the infarction (with- 
out embolus) and the formation of infarction during great 
slowing of the blood current are facts in favor of thromlwsis. 
On the other hand, all these causes may present without infarc- 
tion, as infarction may occur without any of these factiirs. 
Again, the experimental production of embolism in animals 
does not result in infarction- 
Embolism does not always cause infarction as ihe circu- 
lation may be restored through the bronchial arteries or by 
anastomosis in the capillaries of adjoining lobules fVirchow, 
Kiittner). It is evident from these considerations that infarc- 
tion of tlie lung may arise from either of these conditions and 
that no one is absolutely necessary to its production. Conheim 
and Vircbow state that a plug does not necessarily exist in all 
cases, but Conheim says that when emlxiii block a lentiinal 
artery ha?morrhagic infarction always results. The manner in 
which blood enters the obstructed area has long been in dis- 
pute. Tt is generally conceded that there is reflux of blood 
through the veins or capillaries. Litten claims that the reflux 
of blood is through the -vessels of the capsnle of the organ. 
Hamilton maintains that embolism has nothing to do with the 
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production i^f infarction, that it is caused by rupture of the cap- 
illaries and that the wedge shape of the infarction is due to 
the shape of the terminal bronchus and its air vesicles to which 
area the blood is confined. Rokitansky believed that embolism 
always existed in hemorrhagic pulmonary infarction. 

All the causes of embolism and thrombosis, therefore, may 
cause infarction. Thus we may have pulmonary infarction 
from detachment of a thrombus in a systemic; vein in phlebitis, 
of a cardiac thrombus in asystolism of the right heart, or of a 
thrombus in the main trunk of the pulmonary artery. Vegeta- 
tive endocarditi.s of the right heart, and, possibly, of the left 
heart also, may give rise lo enibohc infarction of the lung. 
Fat embolism, air embolism, new growths and phleboliths ari' 
possible, though rare, causes of embolic infarction. Phthisis, 
vegetative and ulcerative endocarditis, scurvy, purpura hsem- 
orrhagica, gangrene of the lungs, cholera, yellow fever, typhoid 
fever, typhus fever and acute yellow atrophy may be accom- 
panied by infarction of the lungs. 

MoKBio ANATOMY. — Infarctions of the lungs occur in the 
lower lobes and in the outer and lower portions of the upper 
lobes. They are conical in form, .somewhat irregular in out- 
line and in some instances globular in shape (interior of the 
lung). They vary in diameter from a fraction of an inch to 
that of an entire lobe. The apex of the wedge-shaped mass is 
at the point of obstruction in the artery with the base outward. 
projecting, possibly, above the level of the pleura. They are 
dark-red in color, firm, with well defined margins and may be 
multiple and confluent. They resemble tumors and lobular 
pneumonia, but are distinguished by their color, shape, position 
and associations and from pneumonia also, by their well defined 
limits. 

In infarction the bronchioles, alveoli and pulmonary capil- 
laries are filled with red blood corpuscles. Catarrhal cells are 
present in the alveoli and there may be traces of fibrin. The 
adjacent pleura presents extravasations or fibrinous exudation. 
Old areas of infarction show pigmented areas of coarse, fibrou.s 
lung tissue. Neighboring bronchi may be dilated. Dissection 
of the artery involved almost invariably shows thrombosis with. 
probably, an embolus f Fowler) . Tn small infarctions the blood 
may lie expectorated and the circulation re-established. 
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Clinical history. — Infarction does not occur in rapidly 
fatal cases of embolism, as two or three days are required for 
the formation of an infarction. There may be a history of 
over-exertion or excitement, expectoration of small blood clots, 
uneasiness or constriction about the chest, increase in the 
dyspnoea or syncope (cardiac cases), cerebral symptoms or 
pain if pleurisy be present. If the cause is a septic embolus 
there may be chills, hectic fever, diarrhoea, and prostration. 

Symptoms and diagnosis. — Infarction may be preceded 
by irregular, intermittent heart action in cardiac cases. The 
temperature may be 101-102° F. or may not be above 100° F. 
If the infarction is sufficiently large there may be increased 
fremitus, localized dullness, bronchial breathing, or localized 
friction sound and tenderness on forcible percussion over the 
same area (Head). Subcrepitant and crepitant rales may be 
heard. CEdema and emphysema may mask the physical signs. 
In septic processes the sputum may be dark from mixture with 
blood or the contents of an abscess cavity may be expectorated. 
Perforations of the pleura, pneumothorax and pleurisy ma 
occur. 

The expectoration of scanty, dark masses of blood is the 
most characteristic symptom. Extreme dyspnoea of sudden 
advent, rapid breathing, great pain, agony and fear of death 
marks the occurrence of extensive embolism of the pulmonary 
artery rather than infarction. The sputa of echinococci and of 
cancer of the lung resembles that of infarctions but their longer 
duration and associated signs with microscopic examination 
of the sputum will differentiate. 

In the following case infarction of the lung occurred in 
connection with acute endocarditis and pericarditis : 

Girl aged ten years. Acute rheumatism followed by dry 
pericarditis and endocarditis with mitral localization and ex- 
tensive regurgitation. Both sides of the heart were much 
dilated, liver enlarged, pulse rapid and irregular, considerable 
dyspnoea, temperature 99.5° F. During the third week of ill- 
ness the dyspnoea became suddenly worse, with some pain in 
the left side of the chest. The temperature rose to 102° F., 
pulse more rapid, some cough but no expectoration. 
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Exaiiiiualion of the chest showed a spot, in the anterior 
axillary line about the level of the fourth rih on the left side. 
which presented dullness, bronchial breathing and a localized 
friction sound. These signs presented over an area about an 
inch and a Jialf square. Subcrepitant rales were subsequently 
heard in this area and all local signs disappeared in about a 
week. The child subsequently died from dilatation of the 
right heart. 

Treatment. — The treatment of infarction of the lung 
is largely expectant. Absolute rest is imperative. In cardiac 
cases stimulants and digitalis are necessary. Strychnia is the 
best stimulant. Codeine or small doses of morphine are useful 
for the dyspncea fGerhardt recommends musk and alcohol for 
the heart and morphine for the dyspna'a). In collapse, stimu- 
lation to the extremities by hot applications and dry cups over 
the chest may be used ; with great dyspncea and cyanosis. \vet 
cups or venesection may be demanded. In septic infarctions, 
stimulants, tonics and supporting treatment are indicated. In- 
farction of the lungs occurs so seldom apart from other more 
common affections, that our therapeutic measures are usually 
directed toward the latter and beyond symptomatic means for 
the patient's relief, infarction demands little attention. 

H.EMOPTYSIS. 

The term hasmoptysis indicates the expectoration of pure 
blood and does not include the rnsty sputiim of pneumonia, 
the slightly stained expectoration of combined cedema and 
congestion of the lung or the slightly-streaked expectoration 
which may occur in acute bronchitis. 

The consideration of haemoptysis as a ilistinct affection 
has no pathological justification. However, its occurrence in 
cases presenting no other siibjective or objective evidence of 
disease and the clinical necessity for regarding it. for the time 
being ai least, as the only apparent affection, together wilh the 
established precedent, must be our excuse for using the term 
hremojjtysis in this connection. Bleeding from the nasal or 
pharyngeal passages, mouth or gums (spurious hnjmoptysis'l 
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ill persons whli diseases of these passages, an.TeniJa or hemor- 
rhagic diathesis, is jiot iiiduded under this heading, 

^^TioLOGY. — Diseases and growths in the larynx or tra- 
chea may cause hemoptysis, Its most frequent cause is active 
or passive hypers'mia of the bronchial mucous membrane 
with or without weakness or degeneration of its vessels. Ul- 
ceration of the bronchial membrane or rupture of an aneurism 
into the bronchi may rarely cause hremoptysis. It is an early 
symptom in tuberculosis ^vith or without bronchial symptoms. 
Some authorities regard the development of tuberculosis as 
certain when hemoptysis occurs without any other ascertaina- 
lile cause. This is too radical a view, as, in many instances, 
ihe bleeding is but an evidence of the weakness of the capillary 
vessels and loss of tone which constitutes the predisposition to, 
but does not necessitate the development of, tuberculosis. 
Rindfleisch says that when hemoptysis is followed by tuber- 
culosis, ihe hemorrhage is due to vascular tubercular infiltra- 
tion. 

Any inflammatory disease of the bronchi or lung may be 
attended with hemoptysis. Tumors nf the lung, hydatids 
bronchiectasis, actinomycosis, pleurisy, abscess of the liver, 
traumatism of the chest, lesions of the mitral valve, pulmonary 
embolism or thrombosis, degeneration of the pulmonary arten,' 
in emphysema or senile life, vaso-motor affections, the rupture 
of aneurisms of the aorta or of branches of the pulmonary 
artery, tulicrcular disease of the pulmonary artery, scurvy, 
purpura, hemophilia, leu cocy them ia, pernicious anemia and 
the malignant type of infectious diseases may be attended with 
hemoptj'sis. 

It is generally conceded that hemoptysis may occur vicar- 
iously with menstruation ( vicarious hemoptysis) though some 
authors consider it doubtful in the absence of disease of the 
lungs. I have seen two cases in which hemoptysis occurred 
every four to si.\ weeks in young women between fourteen and 
seventeen years of age in whom menstruation was not regu- 
larly established and who afterward developed into perfectly 
healthy women without any evidence of pulmonary disease. 
In these cases local conditions of blood pressure, from vaso- 
motor disturbances, are undoubtedly concerned in the produc- 
tion of the vicarious hemorrhage. 
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MoRitiu ANATOMv.—After fatal hasmoptysis the bronchial 
membrane will be dark-red. swollen and ecchymotic. Thick, 
cylindrical blood casts may be found in the bronchi of the same 
lung-, or opposite limg if the patient has been lying on that side. 
The aspiration of blood into other portions of the lung causes 
pinkish patches in the lobules. If the haemoptysis occurred 
some time before the examination no trace of the bleeding may 
lie found. Small nodules much resembling infarctions may 
result from aspiration of blood into air cells. In tubercular 
iL-emoptysis tubercular changes may be foimd in the walls of 
ihe vessels. In advanced tuberculosis an aneurism may break 
into a cavity causing gradual leakage through the clot, or there 
may be immediately fatal hieraorrhage. The rupture of the 
vessel may be caused by tubercular ulceration of the vessel 
wall. 

Clinical history. — The following histories illustrate 
the most frequent types of hiemoptysis. The first case is one of 
bronchial h.iemorrhage from loss of tone in the bronchial cap- 
illary vessels: 

Lawyer aged 38. Height 5 ft. 10 inches; weight 148 
pounds. In 1891 had a slight hemorrhage accompanying an 
attack of bronchitis of moderate seventy; spat up a small 
quantity of blood on two occasions. There were slight streaks 
of blood in the sputa for two days afterward. In '93 had 
another slight attack of bronchitis with the expectoration of a 
small quantity of blood. In 96 had an attack of laryngitis 
with some bronchial irritation and cough. During this attack 
he spat up clear blood on three different occasions. Examina- 
lion at this time showed nothing except slight harshness of the 
inspiration over the trachea and main bronchi. The tempera- 
ture was 99 F. for three days but subsided without treatment. 
Examination of the lungs in March '98 showed nothing abnor- 
mal. There had been no recurrence of the h:emoptysis. and 
only once of the bronchial trouble. No tubercle bacilli were 
found at any lime in the sputum. He has gained in weight 
and strength and considers himself perfectly well. 
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The following case is one of hemoptysis in mitral regur- 
gitation with temporary dilatation of the right heart: 

Man aged 58, seen in consultation. Had an old mitral 
regurgitation with fair compensation but had overtaxed his 
heart causing dilatation of the right side. He was a large, 
fleshy man and when seen by me was lying in lied suffering 
from dyspncea and was somewhat cyanotic. As he could not 
turn in bed he had caused, newspapers to be fastened to the wall 
on either side of him and wonid tnrn his head either way ami 
expectorate clear blood on these papers with force and precis- 
ion. The total quantity of blood was considerable and the 
haemoptysis lasted several days. The lower extremities were 
covered with petechia. He subsequently recovered and was 
about in apparently good health when last heard from. 

The following case is otie of hemoptysis in tubercular 
lobular pneumonia, These cases present a distinct clinical 
type in which hrenioptysis is an early and at times persistent 
symptom. It appears conjointly with the rise in teinperatnre 
and continues while the blood pressure is high. It is due to 
the severe collateral congestion attending the lobular inflam- 
mation which latter is generally tubercular in nature: 

Young man aged 24 years, clerk by occupation. Height 
5 ft. 8 inches; weight 136 pounds, healthy appearance. Pre- 
vious general health good with the exception of two attacks 
of slight h.-emoptysis in connection with slight bronchial in- 
flammation. 

lu March "8g had an attack of hemoptysis. Would spit 
up a teaspoonful of clear blood several times in an hour. Tem- 
perature 102.5" I^-' pulse 120 per minute and of high tension. 
Examination showed bronchitis and lobular pneumonia of the 
upper lobe of the riglrt lung. The acute symptoms lasted six 
days during which time the bleeding continued in spite of all 
kinds of astringent remedies, ergot internally and ergotin hy- 
lK)dermically, These remedies were stopped and the blood 
tension lowered, through aconite and the continued loss of 
blond, when the h;eniop!ysis ceased. The lung did not clear 
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Up after the acute stage of the disease had passed. Acute 
tuberculosis developed. Death in si.\ months. No tubercle 
bacilli were found until after the attack of lobular pneumonia. 

Other similar cases could be cited in which successive 
attacks of lobular pneumonia occurred with hemoptysis, event- 
uating in tuberculosis and in which bacilli could not "be found 
during or subsequent to the first attack of pneumonia. 

In the following case fatal haemoptysis ocurred in a subject 
of pulmonary tuberculosis with a large cavity in the upper 
' right lung. There was probably some connection between the 
occurrence of the h;emorrhage ami circulatory excitement in- 
cident to sexual effort : 

Man aged 35 years. Tuberculosis of right lung, cavity 
in right upper lobe. Had lost much flesh but was able to attend 
to business, Sept. 15th. '87 retired to bed feeling as usual. 
Shortly afterward had a sudden hfemorrhage, brought up a 
large quantity of blood, went into collapse and was dead when 
1 reached him fifteen minutes later. 



It is probable that the hsemorrhage in this case resulted 
through tubercular ulceration of a vessel or the rupture of an 
aneurism into the cavity in the lung. There was free bronchial 
communication with the cavity. 

Symptoms and diagnosis. — The quantity of blood ex- 
pectorated varies from a mere streak or clot to one or two 
pints. It is alkaline in reaction, bright red in color or of a 
venous hue if the quantity be great. It is more or less frothy 
and may be mixed with sputum. The statement of the patients 
and friends in regard to the quantity of blood expectorated 
should be received with caution as a half teacupful, to their 
eyes, usually means about t\vo teaspoonfuls by actual observa- 
tion. 

When the blood has remained in the lung it is black or 
brown and may form moulds o£ the tubes and such clots or 
pieces may be expectorated for several days after a h;eraor- 
rhage. The hiemorrhage is usually sudden, unannounced and 
most often not connected with violent exertion. The subject 
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is made aware of it by llie presence in the throat of a salty 
substance with or without cough. With severe cases there 
is pallor, faintness and collapse. The pulse is rapid, the tem- 
perature normal or sub-normal, except in pneumonic case> 
when it will be elevated. In ;tll cases the temperature may be 
elevated after the bleeding has ceased, The mental effect on 
the patient produces great restlessness and anxiety. 

The physical signs are usually negative, The patient 
should not be disturbed for examination, and percussion should 
not he practiced as it affords no information and disturbs the 
patient. Auscultation may show localized signs of liquid in 
the bronchial tract or harsh breathing confined to a certain 
area, but mo,st often is entirely negative. 

In the diagnosis spurious forms of haemoptysis should be 
excluded. Examination of the larynx should be made to ex- 
clude affections of that organ. HKniatemesis is accompanied 
by vomiting and gastric symptoms, the blood is dark, gnmi- 
ous and mixed with food. (The blood in haemoptysis may be 
swallowed and give rise to ha;matemesis and melicna.) In 
many cases it is difficult to tell just what hemoptysis tnay indi- 
cate and it is well to give a cautious opinion even though local 
signs of tuberculosis are not clear and bacilli are absent from 
the sputum, as, in a large numl>er of cases, when blood is freely 
expectorated, tuberculosis has already commenced. Accord- 
ing to Sir .Andrew Clark, recurrent hemoptysis may occur in 
asthmatic subjects without any sign of serious disease of the 
lung developing either at the time or subsequently. Newman 
reports cases of hemoptysis without pulmonary lesions being 
found post mortem. 

Treatment. — In the milder forms of hemoptysis the 
treatment is confined to general methods in regard to the ()a- 
tient's common condition, with such special medication as the 
condition of the bronchial tract may demand. In the more 
severe forms such as occur with lobular pneumonia or in the 
early periods of tubercular infection, absolute rest in lied is the 
first reijuisite. The nervous excitement of the patient must lie 
calmed as much as possible by assuring him of the absence of 
immediate danger. If cough is troublesome it should be ciuieted 
by sucking small pieces of ice or by small doses of morphine. 
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Hot drinks and extensive cold applications should not be al- 
lowed. If the haemorrhage is profuse moderate doses of mor- 
phine should be given hypoderinically ( J-J gr.). If the 
blood is not fully expectorated, but tends to accumulate in the 
lungs, morphine should not he given. The bowels should be 
freely moved with salines as this tends to reduce the Mooil 
pressure. Nitro-glycerine should not be given because of its 
stimulant action on the heart. 

The use of the time-honored astringents is of little or no 
value in these cases, but, like salt, of which the patient's friends 
will probably insist on his partaking in spoonful doses, if they 
ser\-e to reassure the patient and mtxiify the pernicious activity 
of his friends, there can be no harm in their administration. 
Ergot is probably more harmful than beneficial in these cases. 
The blood tension is usually high, and if so die bleeding will 
probably continue until it is lowered through the effect of drugs 
or the loss of blood. Ergot maintains the vascular tension and 
its beneficial action, through contraction of the particular 
vessels involved, is decidedly problematical. The use of aconite 
in sufficient dnses to lower the blood pressure is much more 
rational and effecdve. Two-drop doses of tincture of aconite 
root, with ten grains of sodium bromide, may be given every 
hour or two until the blood pressure is relieved and the patient 
quieted, The action of aconite should be carefully watched. 

In htemoptysis accompanying cardiac disease strychnia 
and digitalis should be given. The necessity of reheving the 
stagnation of bUxid in the lungs is much more urgent than is 
the danger of a moderate increase in the blood pressure, in fact 
the former effect can only be produced through the latter 
means. In some cases when the right heart is over-filled, vene- 
section may be indicated, indeed, in the severe form of hfera- 
orrhage accompanying lobular pneumonia with high blood 
pressure, venesection is the quickest way to relieve the tension 
and stop the bleeding. Dry cupping may be of service in some 
cases. 

The diet should be light and easily assimilated. Milk, 
meat-essences, etc.. are best. The after treatment involves 
hygienic and climatic measures as well as general tonic medica- 
tion. Alcohol and tobacco should be prohibited. 



CHAPTER XL 

PNEUMONIA. 

Pneumonia (lobar, croupous, fibrinous) is an acute in- 
flammation of the lungs of infectious origin. It has special 
aetiological, pathological and clinical features which distinguish 
it from other acute inflammations of the lungs. These char- 
acteristics are so distinctive that it is advisable to restrict the 
unqualified term pneumonia to the affection under considera- 
tion. 

Pneumonia may be primary or secondary. In its primary 
form it is most common in the temperate zone and is usually 
sporadic or endemic. It may occur in an epidemic form 
(Sturges and Coupland), especially when accompanying or 
following epidemics of influenza. Pneumonia is more common 
in winter and spring, and the monthly variations of its inci- 
dence follow those of scarlet fever and diphtheria (Folsom). 
Men are more often affected than women (2^ to i ). While no 
period of life is exempt, pneumonia is less frequent in infancy 
than in adult life, being most common from the second to the 
fifth decades of life. The time-honored idea that pneumonia 
was a disease of robust constitutions only, was due to the fact 
that this type of individuals exhibit mainly the sthenic form 
of the disease and not the atypical forms from mixed infections 
or secondary inflammations. 

Apparently, the death rate from pneumonia has increased 
since 1852, though to some extent this is due to the better class- 
ification of atypical cases, especially those which simulate 
typhoid fever. 

i^TiOLOGY. — Pneumonia is due to infection of the lung 
with micro-organisms. To regard the local conditions simply 
as the characteristic expression of a general disease is no more 
rational than to attempt to explain the symptoms and clinical 
course of the disease by the altered mechanical relations of the 

244 



PNEUMONIA, 



245 



lieart and lungs without reference to ihe toxic conditions which 
arise during its course. The exact relations of the subsidiary 
aetiological factors of pneumonia, in lessening the resistance of 
the individual or in producing a favorable culture field for the 
growth of organisms, are questions which are yet largely un- 
determined. 

The extent to which direct infection or contagion is possi- 
ble in pneumonia, is a matter of discussion. While it is evi- 
dently not actively contagious in the sense that smail-pox is. 
still, niunerous reports indicate the possibility of direct trans- 
mission of the infection, especially when the subject has been 
ex[K)sed to predisposing causes. 

The names of Klebs, Sternberg, Friedlander, Frankel and 
Klein are most intimately associated with the bacteriology of 
pneumonia. The work of these observers, together with that 
of Talamon, Weichselbaum and others, has demonstrated that 
pneumonia is accompanied by the presence and development of 
micro-organisms in the inflamed lung tissue, but that neither 
the pneumococcus of Frankel ( Micrococcus Pneumonire Croup- 
osre, Dipiococciis Pneun]oni.-e, Micrococcus Pasteuri, — Stern- 
berg), Friedlander's Bacillus (Bacillus Pneumonise) or Klein's 
Bacillus (Bacillus Pneumonia-) are invariably present in pneu- 
monia. 

Frankel's pneumococcus is most frequently met with and 
appears to be most pathogenic of pneumonia. It may be pres- 
ent in the secretions of the mouth, nose and bronchial tract of 
healthy individuals. These various organisms, together with 
the streptococcus pyogenes, staphylococcus pyogenes aureus or 
albus and other organisms, may be present collectively or sep- 
arately in pneumonia. Again, any or all of the-se organisms 
may be impossible of demonstration. Various lesions inde- 
pendent of pneumonia may be caused by the pneumococcus. 
According to Pearce the pneumococcus is invariably present in 
lobar pneumonia and its complications. Its presence in pure 
culture in the majority of cases indicates its {etiological rela- 
tions. General infection, in fatal cases, is quite frequent and 
therefore of considerable importance both from a bacteriolog- 
ical and a clinical point of view. 

F,xposure to cold, mechanical injury or chemical injury of 
the lung does not directly produce pneumonia. 
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Climatic toiiditions liave much to do with tlie prevalence 
of pneumonia. From November to March is the period when 
pneumonia is most apt to occur. The sudden changes of tem- 
perature, and the great degree of atmospheric moisture com- 
mon to this period, are particularly favorable to the develo|>- 
inent of pneumonia. The low temperature and dry, penetrat- 
ing winds of high altitudes may favor the occurrence of 
|)neuinonia. Duerck has shown that in persons dead from other 
diseases than pneumonia, the lungs may contain bacteria sim- 
ilar to those found in pneumonia, especially tile diplococcus 
pneuniontie; that injections of bacteria into the trachea of 
animals was not followed by pneumonia unless irritating sub- 
stances were also injected, which latter, on exptisure to cold 
alone, also caused pneumonia, Eshner thinks the harmful 
effect of cold dejjends on the resulting hypeneniia of the 
lungs. The fact that the pneuniococcus can lose its virulence 
and then revert to its original tyj>e, biological characteristics 
and virulence (Kruse and Paiiisi. Eyre and Washbourn) may 
explain some features which seem irreconcilable with the bac- 
terial origin of pneumonia. 

Overwork, bodily injury, mental exhaustion, poor food, 
alcoholism, etc., may predispose to the development of pneu- 
monia. Brigbt's disease, typhus fever, typhoid fever, erysip- 
elas, rheumatism and influenza are the diseases most frerjuently 
predisposing to secondary pneumonia. During tlie last few 
years influenza has been especially prominent as a factor in 
the causation of pneumonias v^'bich have been marked by the 
at^'pical nature of their course nnd the mixed character of their 
infections. 

Pneumonia is apt to recur in persons who have once been 
affected with it. 

Morbid anatomy.— Pneumonia occurs more often in one 
lung than in both, the right lung being most often affected {2 
to I ) . In the majority of cases the disease begins in the lower 
portion of the lower lobes and spreads so as to involve a por- 
tion, the whole, or even nmre tlian a single lobe. It may, how- 
ever, begin at any point and involve any amount of tissue. It 
is frequently confined exactly to the limits of a single lobe. 
The middle lobe of the right lung is 'Seldom affected except in 
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association vvitli other portions of the same hiiig. In children 
the apices are affected more frequently than in adults, the left 
iung being also more often involved. 

The pleura over the inflamed area is usually involved and 
intlammation of the pericardium, bronchia! glands, mediastinal 
tissue, peritoneum and meninges are frequent accompaniments. 

The intlanimatory process in pneumonia consists of three 
stages; the stage of engorgement; the stage of red hepatiza- 
tion ; and the stage of gray hepatization. 

EngorgL'mcnI. In this stage the lung is exceedingly vas- 
cular and there are the ordinary changes in the vessels charac- 
teristic of inflammation. The lung is dark-red and its specific 
gravity and absolute weight are increased; its elasticity is les- 
sened, it is less crepitant and more friable than normal and 
pits on pressure. Sticky, frothy, reddish fluid exudes on sec- 
tion. 

Red Hepatization. In this stage there is exudation of 
liquor sanguinis and migration of blood cells into the lung tis- 
sue. Extravasations of blood may occur from the rupture of 
small vessels, The exudation coagulates in the air cells and 
terminal bronchioles forming a semi-transparent coaguluni en- 
tangling leucocytes and red corpuscles in its meshes. The fibrin 
filaments are most numerous in cases due to the diplococcus 
pneumonia? (W'eichsctbamiil. Mononucteated leucocytes are 
as numerous as multinucleated, and pneumococci may he pres- 
ent in botli- 

The lung is increased in size and may show the impression 
of the ribs. It is heavier than in the first stage, solid, sinks in 
water and cannot be inflated. The pleura covering the in- 
flamed area is opaque and covered with lymph. The prom- 
inent, firm, dark area of inflamed king can be recognized before 
section is made. The lung tissue does not crepitate, is friable 
and tears with a granular fracture. The coagulations project 
from the alveoli and bronchi and can be lifted or pulled out. 
There is irregular hypera?mia of the adjacent tissue but no 
lobular involvement. Beyond swelling and granulation, the 
alveolar epithelium sustains little change as. also, do the walls 
aside from containing a few leucocytes. The color of the lung 
is dark reddish -brown, grayish or marbled. 
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Gray Hcpatisation. In tliis stage the leucocytes fill the 
alveoli and infiltrate the alveolar walls whose epithelial cells 
have become more swollen and granular. The tissue has a 
uniform appearance, having lost the granulations of the first 
stage. Disintegration of the tibrin, <iecolorizatJon of the red 
cells and fatty degeneration of the white cells occur, witli, in 
advanced cases, partial destruction of the alveolar walls. 

The w^eight, density and friability of the lung is increased; 
its tissue is soft and pulpy. A purifonn liquid exudes from 
the cut surface and the color becomes irregularly gray or yel- 
lowish white owing to fatty degeneration of the cells and to 
post mortem expression of blood (Rindtleisch). Advanced 
stages of gray hepatization have been termed "purulent infil- 
tration" and "suppuration" of the lung. 

These stages of the morbid process in pneumonia progress 
irregularly in difTerent portions of the lung and may advance 
rapidly or slowly. The bronchi of the afifected area are more 
or less inflamed and contain a blood-stained mucus or a dark, 
watery exudation if the lung is oedematous. 

The blood of a pneumonic patient, when drawn, coagu- 
lates slowly. The red corpuscles having settled, the clot has 
a "buf^fy coat." This condition (hyperinosis) is not charac- 
teristic of pneumonia. A greater or less degree of leucocytosis 
(Piorry) is usually present. According to Cabot, leucocytosis 
is present early and continues throughout the febrile period; 
it diminishes just before or at the crisis and disappears gradu- 
ally after the fall of temperature; if infection is slight and 
reaction vigorous, leucocytosis is slight; if infection is marked 
and reaction also, leucocytosis is considerable; if infection is 
marked and reaction is slight, leucocytosis is absent. In other 
words, leucocytosis may be regarded as evidence that tlu- 
system is putting forth an efTfective struggle against the infec- 
tion. 

Pneumococci may be found in the blood. Their presence 
tiiere gives, according to Kohn, an imfavorable prognosis as 
there may be a "pneumococcus sepsis" as a cause of death. 

The morbid process in the lung in pneumonia may ter- 
minate in resolution, abscess, gangrene, or cirrhosis of the lung. 

Resolution is elTected through degeneration and absorp- 
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tion of the inflammatory products. It is doubtful if recovery 
ever ensues from advanced stages of gray hepatization. Ac- 
cording to Weisniayer the presence of streptococci should lead 
us to expect delayed resolution. 

Abscess is a rare result of pneumonia. Pye-Smith con- 
siders it extremely rare, and undoubtedly it is, as a direct result 
of fibrinous pneumonia, but as a secondary result either of 
circumscribed gangrene or of delayed resolution from asso- 
ciated pleurisy or empyema, particularly in connection with 
mixed infections, abscess is occasionally found as a result of 
pneumonia. 

Gangrene is very rare and occurs in debilitated subjects 
from coagulatiian of bJood in the pulmonary or bronchial ves- 
sels, extensive extravasations of blood or from septic con- 
ditions of the inflammatory products. 

Cirrhosis. In delayed resolution in pneumonia the 
alveolar walls may become involved in a new growth of fibro- 
nucleated tissue which may very rarely develop into a fibroid 
induration or interstitial pneumonia of varying extent (Addi- 
son's "marbled induration"). As a result of croupous pneu- 
monia, however, this termination is very rare. 

Clinical history, — While in some instances the devel- 
opment of pneumonia may be preceded by irregular pains. 
anorexia, and general malaise, and. in cases of mixed infec- 
tion, the development may be slow and indefinite, in the ma- 
jority of cases of typical pneumonia the onset is sudden, pre- 
ceded only by headache or a nervous chilliness or shivering. 
Sudden pyrexia followed by sudden and severe rigor in adults. 
or vomiting or convulsions in children, marks the incidence of 
the disease. \\'hen the chill has passed the patient is pros- 
trated and the headache may continue. The skin is hot and 
dry, the pulse quick, the temperature reaches from 103'' to 
104° F. within a few hours. Pain in the affected side may be 
very acute and may be the chief source of distress. It is in- 
creased by breathing, coughing or movement. There is short, 
irritating, hacking cough, usually most troublesome in apical 
pneumonias and in children. The breathing is rapid, panting 
in character and shallow-, if there is much pain. A marked 
feature of the clinical history is the change in the pulse-respira- 
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tion rate, tiie normal ratio of 4-1 being altered n> 3-1 or 2-1, 
so that a pulse rate of yo may accompany a breath rate of 40. 
There is slight morning remission and evening exacerbation of 
tem])erature. The urine is scanty, dark, of high sj>ecific 
gravity; the urea and uric acid are increased, the ch];)rides 
diminished and it may contain albumen, blood and fibrinous 
casts. 

The sputum is at first frothy and scanty, but soon becomes 
viscid and tenacious. It sticks to the mouth or lips and adheres 
to the sputum cup. It usually assumes a characteristic rusty- 
brown color, but may be thin and of a dark-brown hue Cprune- 
juice expectoration). The sputum contains blood corpuscles, 
epithelial cells, mucoid cells, granular cells, oil globules, and 
sometimes casts of the finer bronchi. Chemically, the sputum 
is marked, during the febrile period, by the absence of alkaline 
phosphates, excess of potash over soda, excess of sulphuric 
acid (Bamberger), 26 percent, of fixed salts as compared with 
18 per cent, in normal mucus — the greatest increase being in 
the sodium chloride. During resolution these characteristic* 
disappear. — Fowler. 

The face, especially the cheeks, is flushed and of a dusky- 
red or purplish color. In some cases dyspncca and cyanosis 
may be marked, thf>ugh the latter may be present without the 
former. 

In typical cases, for a period of from five to ten days, 
there is little change in the patient's condition beyond cessation 
of pain and headache, lower tension of the pulse, less flush in 
the cheeks, disturbed sleep with irregular delirium, brown and 
dry tongue with dry and fissured lips, more or less tenacious 
sputum and in some cases a small collection of herpes labialis 
or facialis. At any time from the third to the tenth day, but 
usually from the fifth to the eighth day. there occurs the 
"crisis." The crisis occurs most frequently on the seventh day 
from the initial rigor (24 per cent.), on the fifth day in 15-16 
per cent., sixth or eighth days in 12 per cent., ninth day in 10 
per cent., and in all cases between the fifth and ninth days in 
72 per cent. — Fowler. , 

The first sign of the cri.sis may be a great change in the 
general aspect of the patient, a transition from great anxiety, 
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restlessness or delirium tu calinneas and assurance ui recovery 
sncii as occurs so suddenly in no other disease. Tlie patient 
sleeps; the skin becomes moist or there may be profuse per- 
spiration; the temperature falls to 98- or 97 and the pulse 
to 60 or less; dyspncea and delirium disappear. The tempera- 
ture rises on the following day to 99.5" or 100" and then falls 
to norma! or slightly below for the first days of a convalescence 
\vluch usually occupies from two to three weeks. 

This typical clinical course is subject to very great vari- 
ations in the various clinical types of identical infections, in- 
fections of different nature, mixed infections and from com- 
plications. 

Among the most dangerous of the irregular forms of 
pneumonia in which s]»ecial forms of infection cannot be dem- 
onstrated are the secondary pneumonias which complicate 
typhoid fever, typhus, relapsing fever, small-po.\, erysipelas. 
septicaemia and sometimes diphtheria or scarlatina, nephritis, 
diabetes, alcoholism, cardiac disease and those which occur 
after surgical operations. In many of these instances the 
pneumonia can be demonstrated as of a septic type, but often 
this cannot be done. These pneumonias are marked by ab- 
sence of rigor, gradual and irregidar rise in temperature, ab- 
sence of pain though pleurisy may be observed on physical 
examination, absence of expectoration and of the characteristic 
condition of the urine. They are essentially latent in type, 
convalescence is protracted and the mortality rate is high. 

Primary pneumonia may also show great variation in its 

y clinical course in the character of the onset which may be 

larked by great restlessness or <lelirinm, especially in deliili- 

1 or alcoholic subjects or in apical pneumonia, especially 

hildren. The expectoration may he muco-purulent, green- 

. or bloody ( bsemorrhagic pneumonia), especially in old 

«ple. 

The crisis may occur with slight fall of temperature which 
ies again to its previous height and defervescence may occur 
f lysis or there may be no critical period. 

The temperature may rise gradually or suddenly and then 
&ry from 101° to 10.5°, defervescence being by lysis. Great 
Fftrifition is shown in the temperature charts of irregular 
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cases. In some degree lUe temperature slious the vital resist- 
ance of the individual. 

Gastro-intestinal symptoms may be marked. Vomiting 
at the onset is common in children. Diarrhcea may be trouble- 
some at the nutlet or at the crisis, especially in septic pneu- 
monia. 

Among the types of pneumonia which present character- 
istic departure from the ordinary course of the disease is latent 
pneumonia which occurs in debihtated subjects and in the aged. 
The clinical course of this type and the physical signs are so 
indefinite that a diagnosis is often deferred until post mortem. 
Migratory pneumonia is a form of the disease in which there 
is successive invasion of other portions of the lungs co-inci- 
dently with resolution in the portions primarily affected, each 
invasion being marked by the usual clinical features of the 
disease. Epidemic pncmiionia is met with apart from the 
influenza pneimionias {Fox. Whitelegge, Sturges and Coup- 
land). Particular epidemics are characterized by special 
clinical features as a rule. Bilious pneumonia is a type which 
is said to be associated with pneumonia of the right lung and 
not to affect the course or prognosis of the disease (Pye- 
Stnith.) My own experience in this regard is directly con- 
trary to this opinion regarding the prognosis of the bilious 
type of pneumonia. According to Banti the icterus is due to 
accidental hemolytic action of t!ie diplococcus and is therefore 
Itjemogenic, 

The clinical course vi tiie following case i,voulfi agree 
with the hsmogenic theory of the origin of the icterus. 

Man aged 56 years. Height 5 feet. 8 inches, weight 215 
pounds. Manufacturer. Had syphilis twenty years previous 
to present illness. Subseijuent health good. Present illness 
of five days' duration, began with slight chill. The tempera- 
ture reached 102^ on the second day. but never exceeded that 
point. No pain, little cough, no expectoration, moderate de- 
lirium. Examination showed complete consolidation of lower 
lolie of right hing. The bowels were loose, three to four small, 
thin, dark, but not offensive passages daily. On third day of 
illness developed jaundice, which gradually became quite 
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marked and uf a brownish-yellow hue. The pulse was above 
no and feeble. DeHrium and stupor continued. Pulse be- 
came more rapid. Jaundice persisted. Death on seventh day. 

Various other types of pneumonia are described, such as 
typhoid, recurrent, pythogenic, cerebral, intermittent, ephem- 
eral, alcoholic, senile, etc., but they have no features not com- 
mon to irregular forms of any of the regular types of the 
disease. 

Among the irregular forms of pneumonia which are One 
to a different form of infection and in which the pneumo- 
coccus has a subsidiary part or is absent altogether, is the 
influenza pneumonias and septic pneumonia. Since the ad- 
vent of influenza in epidemic form, many cases of pneumonia 
have followed an irregular course marked principally by erratic 
clinical course and indefinite physical signs. The following 
case may be classed as one of influenza pneumonia : 

Young woman aged 24 years. Previous health good. 
March 29th. 1896. was taken ill with fever and slight cough. 
No chill. Temperature 101°. No pain, tongue slightly 
coated, no flush on cheeks, no physical signs. On the jsnd, 
slight dullness over lower lobe of left lung. On ihe 24th the 
dullness was marked and faint bronchial breathing could be 
heard. The limits of the inflamed area could not be deter- 
mined. The sputum was scanty, mixed with air and never 
rusty. It contained numerous organisms which corresponded 
morphologically to the characteristics nf the influenza bacillus. 
No pneumococci were found. 

The course of the disease was prnlracted. The tempera- 
ture remained about lor'^ until the 3rd of .-\prii, when it began 
to decline, but did not reach normal until the loth of April. 
The fihysical signs began to clear as the temperature declined, 
hut the breathing was diminished for some time after the 
temperature had subsided. 

Septic pneumonia may occur in connection with puerperal 
or surgical sepsis or pyjemic conditions from any cause. Tn 
some cases its origin is difficult to determine. The following 
case was probably due to infection through the intestinal tract : 
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Professional man, aged 45 years. Height 6 feet, i inch.; 
weight 210 pounds. Athletic, vigorous constitution. Had 
been overworking for two years. Was taken sick on Tuesday. 
I saw him first on Sunday. The temperature had ranged from 
loi"^ to 103°. Pulse no to 120. Moderate diarrhoea, slight 
delirium. There was no pain in the chest, no cough or ex- 
pectoration. Headache was constant. 

At the base of the right lung there was slight dullness 
and harsh breathing. The abdomen was slightly tympanitic 
and tender. Widal's test and the Diazo reaction were nega- 
tive. By Tuesday the temperature was 104"^. pulse 120, and 
the signs of consolidation in the right lower lobe were con- 
clusive. There was moderate leucocytosis. The sputum w^as 
scanty, frothy and contained a very few pneumococci, a num- 
ber of staphylococci and a few influenza bacilli (?). There 
was no special change in the patient's condition for six days, 
the temperature varying from loi^ to 104"^ and the pulse 
from no to 120, the delirium continuing as did the slight 
cough, expectoration and irregular diarrhoea. At the end of 
six days the temperature began to decline and after switching 
between 99° and 102° for five or six days reached the normal 
and improvement was then slow but steady. The illness w-as 
followed by marked mental and physical exhaustion, from 
which recovery was gradual. 

The mixed infections whose organisms are associated 
with the pneumococcus either from the beginning of the attack 
or during the course of the disease, caused marked irrregularity 
in the clinical history of pneumonia, as is exhibited in the fol- 
lowing case : 

Miss S, aged 22 years. School-teacher. Taken sick 
November the 15th with a typical attack of pneumonia. The 
temperature ranged, for the first six days, from 102.5° in the 
morning to 103.4° in the evening. The patient was very rest- 
less. On the seventh day the temperature was 101.8° and 
102°, and the patient seemed better, though there was no 
perspiration. The pulse was five or six beats faster and the 
respiration about the same (45). Examination at this time 
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showed cumnieiiciug resolution in the left lung, which had 
been involved. The right lung was clear. Eighth day. tem- 
perature 103'^; ninth day, 103.6" and 104.2''. Examination 
showed that resolution was progressing in the left lung and 
that there was no evidence of pleural involvement. Under- 
neath the spinal border of the right scapula there was a patch 
of lobular pneumonia which was not there on the seventh day. 
Examination of the sputum at this time showed pneumococci 
in aijundance. a great many staphylococci and a few strepto- 
cocci. On the 13th day the patient commenced to perspire. 
the temperature was 101.2- and 100.6^, and on the 14th day 
98.8'^ and 97.8", The respiration and pulse were unusually 
rapid at this period, being 46 and 100 respectively. A slow 
but steady convalescence ensued. 

The complications which are most likely to modify the 
ciinical course of pneumonia are pleural effusion, empyema, 
pericarditis, endocarditis, myocarditis, meningitis, parotitis, 
bronchitis, emphysema, valvular lesions, nephritis and, accord- 
ing to Bristowe, coHtis. 

Pleurisy is considered as part of the history of pneu- 
monia by some observers and though some degree of pleural 
inflammation is usually present it is not invariably so, and for 
clinical purposes pleurisy may be regarded, when it can be 
recognized, as a complication. Pleurisy with effusion is pres- 
ent in about 25 per cent, of the fatal cases. Pneumococci are 
generally found in the exudation. The pleurisy may come on 
at the time of hepatization (para-pneumonic — Lemoine) and 
the exudation is then apt to he serous. In children and young 
jieople the pleurisy is apt to be purulent and come on at, or im- 
mediately after, the crisis. [In a recent case of apical pleuro- 
jineumonia in a child, the acute pleurisy apparently subsided, 
but after the crisis the temperature immediately returned to 
102^ and empyema developed.] 

Pericarditi.'^ is a grave complication (one-half cases fatal 
— Huss). It may occur when any portion of either lung is 
affected. Pneumococci are found in the exudation. The 
crisis of the pneumonia is incomplete and the febrile period 
prolonged. Ulcerative endocarditis may complicate pneu- 
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inonia (li i>er cent, oi fatal cases — Osier) and pneumococci 
are found in the vegetations. Acute and chronic endocarditis 
frequently complicate pneumonia, the latter in 17 per cent, of 
fatal cases and occurring most often in connection with pneu- 
monia of the right lung. Myocarditis may l»e expected in 
connection with all severe cases of pericarditis or endocarditis 
associated with pneumonia, but it also occurs independently. 
from toxajmia, and is evidenced by cedema of the lung. The 
latter condition is present in fifty per cent, of the fatal cases of 
pneumonia. Bronchitis and empyema are frequent complica- 
tions. The former may be especially dangerous. 

Parotitis occurs at or after the period of crisis, u.'^ually 
in elderly people. Suppuration is the rule and gangrene may 
follow. Meningitis is a rare but usually fatal complication 
of pneumonia. Other complications are met with which 
modify the clinical history chiefly in regard to the jwriod oi 
convalescence. 

Death from pneumonia rarely occurs before the fourth 
day of the disease. The period of greatest danger is from 
the fifth to the ninth day. When the crisis is delayed or the 
temperature drops a degree or two and then returns to its 
former height, search should be made f^ir some disturbing 
element. Exclusive of infants, the death rate steadily in- 
creases as age advances. HospitaJ inortality is greater than 
that of private practice. As to children, opinions differ. 
Females show a greater mortality than males (in 33,606 cases; 
males 19.4 per cent., females 28.7 per cent. — Wells). Vari- 
ous statements are made regarding the general mortality of 
pneumonia. If statistics prove anything they show that pneu- 
monia is a fatal disease, [The statistics of Dr. E. F. Wells — 
Jojir. Am. Med. Ass'n, June 9. '92, — 233.780 cases of pneu- 
monia collected from various sources show a mortality of 18.T 
per cent. Recent figures furnished me by Dr. Wells bring the 
lotal number of cases up to date to 366.544, with a mortality 
of 17.6 per cent.] 

According to Osier the mortality statistics are uniform 
and, apart from complications, death is due to toxa;mia or 
mechanical interference with the heart or respiration. In sud- 
den death the action of the specific toxins on the heart center is 
more important than the ePfect of fever on the heart. 
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Symptoms and diagnos[s. — A few lioiirs after the unset 
Dt pneumonia the patient presents a. somewhat characteristic 
appearance. He lies on his hack if the disease is central or 
basic, or un the side if there is pleurisy and much pain. His 
expression, in the former instance, may be rather dull and 
apathetic, while in the latter case it will be anxious and he will 
be restless. The skin is hot and burning, the face flushed and 
the cheeks, over the malar prominences, will he red or purplish. 
The alie nasi dilate with respiration which is short, quick and 
panting in character. The full, strong pulse. Iiigh temperature 
and short, hacking cough complete a picture of serious illne.ss 
which the physical examination, at this time, fails to corrobo- 
rate. In no other disease will a persun be so ill and yet, appar- 
ently, have so little the matter with him, as in the first stage of 
pneumonia, except, perhaps, some types of influenza. Albutt 
says that a "sure diagnosis can be made from the aspect of the 
patient, the pain, the sputum, the urine and the fever, without 
the aid of {wrcussion and auscultation." Nevertheless physical 
examination remains the only method of ascertaining the exact 
nature, location and extent of the disease. 

Within a period, which varies with the type of the dis* 
ease, of from a few hours to the second daj' after the onset, 
we can detect evidence of the morbid process in the lung. In- 
spection, palpation and percussion arc usually negative, though 
there may be a slight restriction of motion, and perhaps slight 
dullness. On auscultation over the inflamed area the respira- 
turj' murmur is suppressed as compared with other portions 
of the lung. It may be slightly harsh and later becomes 
broncho- vesicular in character. Just before or coincidently 
with these indefinite signs we may be fortunate in hearing the 
diagnostic sign of the first stage — the crepitant rale ("le signe 
pathognomonique du premier degre de la peripneumonie" — 
Laennec). This sign lasts but a short lime and is frecjiiently 
not beard at all. The individuality of the crepitant rale has 
been denied by some observers, it being identified with pleuritic 
sounds by them. It is. however, entirely distinct from pleu- 
ritic friction. Crepitant rales take place immediately at the 
end of the audible inspiratory sound and occur as a bunch of 
very fine crepitations occupying but a second of time and pro- 
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ducing on the ear an impression of numerous, individual but 
simultaneous sounds, similar to the impressions made on the 
eye by the numerous but individually distinct lights of a Roman 
candle at the immediate time of explosion. When heard a few 
times this rale is readily recognized and is simulated only by 
the rale of ccdema. from which it is distinguished by its later 
occurrence and the more liquid quality and scattered occur- 
rence of the rales of ttdema. The physical explanation of the 
crepitant rale is ever in dispute. It is generally taught that it 
is due to the separation, by the air. of the walls of the terminal 
bronchial passages or the alveoli. This is objected to by those 
who hold that the air enters those passages only by diffusion. 
Tliey claim that the crepitant rale is a moist, bubbling rale. 
It would appear that the time of occurrence of the crepitant 
rale and the absence of a moist quality is not consistent with 
the latter theory, for, if the air interchanges in the smaller 
passages by diffusion alone, the air cannot produce a rale at 
this particular time. Moreover, we would call attention to the 
possibility of introducing oils directly into the alveoli by the 
inspired air. (Thomas, Jour. Am. Med. As^n. — May 28, 
1898.) 

By the third or fourth day the signs of consolidation be- 
come well marked. Motion is much decreased. Fremitus 
may be increased, or absent if there is much tissue involved 
and little air in the lobe. Percussion gives a dull, high- 
pitched note. On auscultation the vesicular sound is entirely 
lost and the breathing is bronchia! in character — soft, high- 
pitched and blowing in quality and distant from the ear. If. 
however, a large portion of a lung is involved and the tubes 
are filled with mucus, bronchial breathing may be entirely al>- 
sent. Bronchial breathing is plainest during expiration, and 
in central pneumonias may. perhaps, be heard only during that 
portion of the respiratory act. 

Bronchophony is well marked in this stage and in some 
cases modified pectori1of[uy may be heard. The breathing in 
the uninvolved portion nf the lung is exaggerated. These 
physical signs, together with the high temperature, character- 
istic pulse and other symptoms, continue until the crisis is 
reached. When this has occurrred if we examine the lung we 
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find the local conditions ni]chaiige<l ami it appears surprising 
that such a remarkable change should occur in the general con- 
dition of the patient and the local condition in the lung remain 
apparently unchanged. The phenomenon of the crisis in rela- 
tion to the local condition of the lung is an effective argument 
in behalf of the toxic origin of the general symptoms of pneu- 
monia. 

.Miout, or shortly after, the crisis, examination of tlie lung 
will show moist crackling rales (_ rales redux) at the periphery 
of the portion first consolidated. More air is heard entering 
the affected lung, the rales spread all over the affected area and 
resolution is well under way. Dullness will disappear within 
a few days unless pleural exudation or interstitial pneumonia 
maintain the percussion pitch. Many modifications in the 
physical signs may occur. The clearness with which they 
present will depend on the absence of pleural exudation and 
adhesions and on patency of the tubes leading to the consoli- 
dated area. When the tubes are cansolidated, no signs beyond 
dullness and loss of motion may be obtained.. 

The most unfavorable symptoms in pneumonia are a 
rapid, weak pulse, especially if the second pu!monic sound be- 
comes gradually more short, snappy and intense ; an irregular 
or intermittent pulse; cyanosis and rapid breathing, though 
cyanosis does not always depend on the mechanical obstruc- 
tion in the lesser circulation, but bears some relation to tox- 
;emia. Tympanitis, hiccough, subsultus tendinum. deliruni. 
and hyperpyrexia are unfavorable symptoms. Apical pneu- 
monia and double pneumonia of the bases are most likely to 
show unfavorable departures from the usual course of the dis- 
ease. 

Among those conditions whose physical signs simulate 
pneumonia, is pleural effusion, which is identified by the greater 
i of motion, greater compensatory motion, apex displace- 
ment, loss of fremitus, flat percussion note with curved upper 
line of dullness, better marked sub-clavicular Skodiac 
resonance, absence of vocal sounds over fluid, or at least a 
modified form of pectoriloquy or egophony. especially in chil- 
dren. (Tubular breathing may be heard on the left side at 
the lower angle of the .scapula when the lung is much com- 
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pressed by the fluid.) The affected side is usually increased 
in size in pleurisy with effusion. 

Aggregated areas ot tubercular consolidation may simu- 
late pneumonia, but its course and the sputum examination 
will decide. Large infarctions with pleural effusion may re- 
semble pneumonic consolidation. The erect position of the 
patient, the severe and sudden dyspnoea, and probably the pres- 
ence of chronic heart lesion will aid the diagnosis. 

The asthenic, septic form of pneumonia may be mistaken 
for typhoid fever. Widal's test, and the presence of leucocy- 
tosis in pneumonia, will help differentiate if the physical signs 
are not conclusive before these tests are reliable. 

Meningitis in children simulates pneumonia before the 
development of physical signs in the latter disease. In menin- 
gitis the cry, the attitude, retraction of the head and abdomen, 
the cerebral type of vomiting, intolerance of light and the 
simultaneous occurrence of headache and delirium, will distin- 
guish it from pneumonia. 

CEdematous crepitation may be mistaken for pneumonic 
crepitation. The former is more widely disseminated, softer 
and more liquid in quality, and is not followed by signs of com- 
plete consolidation. 

Treatment. — In view of the mortality rate of pneumo- 
nia its treatment becomes a most important matter. As an 
infectious disorder of self-limited course it is evident that the 
natural tendency is toward recovery which would occur in all 
cases if we could avoid certain contingencies.. This fact is 
only emphasized by the low mortality rate, under widely differ- 
ent methods of treatment, obtained in certain series of cases 
by different observers. That these contingencies do not de- 
pend on the extent or stage of the pulmonary lesion is shown 
by the rapidity of the post-critical change in the general con- 
dition of the patient and the fact that the mortality rate shows 
no direct relationship to the degree of pulmonary involvement. 
Aside from the complications due to identical or associated 
infections we must consider then, that the phenomena of the 
disease, aside from the local condition of the lung, as well as 
most of its dangers, are due to toxaemia. 

The phenomenon of the crisis is generally admitted to be 
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due to the development, during the course of the disease, of 
an anti-toxin, and experimental work has lately been directed 
towards the production of an artificial serum containing these 
anti-toxic properties. The Klemperers, Bonome, Emmerich 
and others have proved the possibility of protection from pneu- 
mococcus infection in animals bv the use of immunized serum. 
Washbourn has succeeded in producing a standardized serum 
from which he reports good results. De Renzi and others 
report favorable results from similar serums. De Renzi had 
only two deaths in fourteen cases treated; Paul one death in 
nine; Cooke two, and Spurnell and Zanoni one successful 
case each. Banti and Pierachinni report no benefit in a large 
series of cases. While the outlook is favorable for the pro- 
duction of a serum with which we may mitigate the severity 
of the disease, if, indeed, we may not cut short its course, the 
matter of serum therapy in pneumonia is entirely in an experi- 
mental stage at present. The dose of the protective serum is 
from ID to 20 c. c, to be repeated two or three times a day 
until the constitutional symptoms subside. In the meantime 
we must adhere to a more or less expectant plan of treatment 
in which routine, dogmatic methods of cold baths, hot baths, 
ice coils and heroic dosing of any sort must not be allowed to 
overshadow* individual indications. Our main efforts should 
be to lessen the effect of the toxins on the heart and nervous 
system and to keep up elimination. 

The diet of the pneumonic patient should be light and 
easily assimilated. Milk is best, but soups, broths or any of 
the concentrated foods may be used. The forced feeding of 
large quantities of food is very objectionable, as it is apt to 
result in digestive disturbances which interfere with the action 
of the diaphragm. In an adult, not over two quarts of milk 
should be allowed in twenty-four hours. The food should be 
given about every four hours. 

The patient's chest should be covered with a wadding 
jacket cut in two sections and pinned over and under the arms. 

During the first stage of the disease we must allay the 
general nervous and vascular excitement. Aconite and ver- 
atrum viride are the best remedies for this purpose. I prefer 
the former as being safer and fully as efficient as the latter. 
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Ten grains of sodium bromide, one-half drop of tincture of 
aconite root and twenty drops of liquor of the acetate of am- 
monia or of sweet spirits of nitrous ether, every two hours, 
makes a useful combination for this stage. If much pain is 
present there is no objection to a liypodermic of morphine or 
the addition of one-half a grain of codeine to the above mix- 
ture. If the skin is dry and burning and there is headache, 
three grains of phenacetine with two grains of sulphate of 
quinia (in capsules) every three or four hours will relieve 
these conditions as well as modify the temperature if it is high. 
If there is severe pleurisy pain, especially in the apical pleuro- 
pneumonias of children, a Iiot poultice will give much relief. 
There are objections, of course, to their unskillful application, 
but these do not apply when a little care is taken. 

It is well to begin the treatment of a case with moderate 
calomel purgation. The bowels should not be allowed to be- 
come constipated at any stage, especially if the patient is on a 
milk diet, as the dry feces may l)econie impacted in the rectum 
and have to be dug out. Teaspoonfiil doses of Husband's 
magnesia will be useful for a laxative during the progress of 
the case. 

The cough and expectoration may be made easier by 
giving from five to seven grains of muriate of ammonia, one- 
sixth of a grain of codeine and twenty drops of liquor f>f the 
acetate of ammonia in syrup of lohi every two or three hours. 
It is well to continue this throughout the disease and to com- 
bine with it five grains of potassium acetate to promote elimi- 
nation by the kidneys, the codeine being left out if necessary. 
Plenty of water should be allowed the patient between the 
hours of feeding. Tepid spK.mge baths should be given tv/ice 
daily. The patient's mouth should be rinsed frequently with 
equal parts of peroxide of hydrogen and water, 

The temperature need cause no alarm unless it keeps per- 
sistently in the neighborhood of 105° F.. which is seldom the 
case if the capsules mentioned above are used. If it does we 
may resort to cold baths, cold applications, or ice coils as is 
deemed best. Tlie heart should be carefully watched. The 
strain is on the right ventricle and can be best judged bv the 
force of the second pulmonic sound. When this becomes 
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louder, more snappy and high-pitched, the right side of the 
heart needs supjxirt. This aid is best given by strychnia. It 
is good pohcy to begin tlie administration of strychnia early, 
giving 1/32 of a grain three or four times in twenty-four 
hours. When the right heart shows strain the strychnia 
should be pushed, giving 1/20 of a grain every two to four 
hours hypodermically. In desperate cases 1/15 of a grain may 
be given every two hours. One young man, seen in consuUa- 
tion, took, from the sixth to the ninth day, 1/15 of a grain of 
strychnia every two hours, night and day, and during a por- 
tion of this time 1/15 every hour ior six doses. One to two 
ounces of whisky was also given every two hours for :i portion 
of the time. He recovered. 

Digitalis may be used conjointly with the strychnia, in 
which case digitalin is preferable, using about 1/20 of a grain 
every four to six hours. v\s a rule I have not employed digi- 
talis except in cases of pneumonia associated with chronic car- 
diopathies. If, after the fourth or fifth day, the pulse tends 
to become faster and the patient restless or delirious, whisky 
in ounce doses should be given with the strychnia every two 
to four hours until the crisis is reached. I find, however, that 
I have used whisky very seldom. Al the time of crisis if the 
temperature falls below g8' F., and the pulse is weak and there 
is profuse perspiration, a couple of ounces of whisky in hot 
water, dry friction of the Itody and a hot, dry blanket will aid 
matters materially. 

Venesection is seldom employed at present. There are 
times, however, when it is useful. In the first stage of sthenic 
cases with a full, high-tension pulse and great restlessness, the 
abstraction of a few ounces of blood will give great relief, 
Again, in the later stage, when there is much Inng tissue in- 
volved and the mechanical strain on the right heart is great, 
venesection may he much safer and (|uicker than to attempt to 
drain the blood into the peripheral vessels by the vaso-dilators, 
especially as these drugs are decidedly dangerous at this stage 
of the disease. 

O.vygen gas is of great utility in pneumonia, both in 
those cases where dyspncea and cyanosis seems to depend 
largely on the reduction of breathing space, and in those where 
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prostration is so great that the labor of breathing is telling on 
the vitality of the patient. While I cannot say that I have 
known oxygen to be the direct means of saving life, I am sure 
it has prolonged life in a number of instances and in others has 
done much towards tiding the patient over the dangerous 
period. Stocker recommends a more or less continuous ad- 
ministration of oxygen. Nitro-glycerine is a remedy which, 
if used at all, should be restricted to the first stage. In the 
advanced stages, especially if the heart is weak and toxaemia 
is well marked, nitro-glycerine is a dangerous remedy to use. 
Among the special forms of treatment devised for pneu- 
monia hydrotherapy has always been prominent. Cold in the 
form of cold baths, applications, affusions, ice pack or ice coil 
is variously recommended. Baruch advises tubbing in chil- 
dren, with the water at 95° F., reducing according to circum- 
stances ; for adults, the cold compress on front or back of chest 
with the water at 60° F. ; if there is delirium, precede by cold 
affusions. Ice packs and coils are recommended by many and 
undoubtedly are attended with benefit in many instances. In 
children, however, they are more difficult to apply than are 
warm applications. Hayem thinks that cold baths are more 
powerful for good in children than in adults. Bozolo says 
th^t baths are wxll borne; do not produce collapse; lower the 
temperature for a considerable time, and give the lowest mor- 
tality rate of any form of treatment: they should be given 
every three hours. Hot baths have been recommended by 
some, but have not been much employed. A special form of 
the application of water has lately been used for the collapse of 
the later periods of pneumonia. This is the saline infusion. 
Undoubtedly it can accomplish good. Ewart advocates its 
daily use in asthenic cases, and not to wait until the toxaemia 
has exhausted the patient. Strict antisepsis must be observed 
in using the saline solution. Add boiling water to cold 
sterilized water until the tem))erature is 100° F., add one dram 
of salt to each pint, suspend solution sufficiently high. Use 
a sterile rubber tube and aspirating needle. Run the solution 
under the skin of the breasts, back, thigh, or abdomen. A 
quart can be introduced through a single tube in half an hour 
or so by using a little massage. 
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Large doses of digitalis as a routine treatment have been 
actively advocated by Petresco, who gives from 90 to 100 or 
140 grains of the powdered drug daily. His reports are 
favorable both as to its action on the temperature and on the 
mortality of the disease. Barth advises a maximum daily 
dose of 45 grains of the powdered leaf in infusion. Marag- 
liano recently claims to have established beyond doubt the 
specific action of digitalis on the pneumococcus. A small 
amount will kill the cocci in cultures and will also neutralize 
the toxicity of pneumonia toxins in injections. Patients are 
able to take larger doses of digitalis because of its effect in 
neutralizing toxins. If this be correct it may help to explain 
the seemingly inexplicable statements of Petresco. 

Creosote internally (Casati) and by inhalation (Robin- 
son), formate of soda (Rochon) and many other remedies have 
been specially advocated in the treatment of pneumonia, but 
no specific value has become attached to them. 

In delayed resolution of pneumonia we may adopt the 
conclusions of Stengel : that in cases showing a tendency to 
delay, as manifested by dullness and persistent broncho- 
vesicular respiration systematic breathing exercises, pulmonary 
gymnastics, etc., are important; where marked dullness per- 
sists, counter-irritation, tonics and stimulants are indicated; 
the production of aseptic abscesses are of doubtful utility and 
often impracticable. 

In the various types of pneumonia the treatment must 
be varied to meet the indications. We must remember, how- 
ever, that the symptoms, regular or irregular, are mainly toxic 
in nature; that cerebral symptoms are more likely to occur in 
cases showing marked toxaemia, come early and have no rela- 
tion to the amount of lung tissue involved. 

The complications of pneumonia may modify the manage- 
ment of the disease as they may become, temporarily, the chief 
issue. They are to be managed as individual affections with 
due regard to their connection with the pneumonic condition. 
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CHAPTER XII. 

LOBULAR PNEUMONIA. 

Lobular pneumonia (broncho-pneumonia, catarrhal pneu- 
monia) is an inflammation of the lung tissue occurring, as a 
rule, secondary to inflammation of the bronchi. Formerly it 
was regarded as due to direct extension of catarrhal inflamma- 
tion from the tubes to the alveoli, but the presence of various 
septic organisms in lobular inflammation of the lungs has modi- 
fied this view more in accordance with the clinical facts. Un- 
doubtedly, in very young people, the so-called simple form of 
lobular pneumonia occurs from direct extension of a catarrhal 
inflammation of the bronchi. On the other hand we find iso- 
lated areas of lobular inflammation occurring in portions of the 
lungs where there has been no previous bronchitis and which 
can only be explained by the infection, by aspiration or other- 
wise, of the lobules involved. 

Etiology. — Mixed infection is rather the rule than the 
exception in lobular pneumonia. The various organisms 
which have been identified with this form of pneumonia are 
the streptococcus pyogenes, the pneumococcus of Friedlander. 
the staphylococcus, the colon bacillus, the micrococcus lanceo- 
latus and the tubercle bacillus. These organisms may present 
singly or in any combination in lobular pneumonia. [In 
Pearce's analysis of forty-six cases, the most frequent single 
infection was by the streptococcus, and the most frequently 
combined organisms were the streptococcus, staphylococcus 
pyogenes aureus and pneumococcus. ] 

Recognizing an anatomical and clinical distinction between 
bronchiolitis and lobular pneumonia, it is apparent, in view of 
modern bacteriological knowledge, that direct infection or irri- 
tation of the lobules, through the aspiration into them of or- 
ganisms, or secretion, or both, is frequently the cause of lobular 
pneumonia, and that the latter occurs entirely independently 
of contiguous bronchial inflammation. 
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While lobular pneumonia is most frequent in infancy and 
old age, it may occur at any time of life in weak and debilitated 
subjects. Any influence which weakens individual resistance 
predisposes toward the development of this form of pneu- 
monia. The various causes of bronchitis, irritation of the 
respiratory tract by_ the inhalation of gases, dust, particles of 
carbon or metals, the aspiration of food, saliva, blood or dis- 
diarges of various kinds into the lungs, infection by the or- 
ganism of actinomycosis, the bacillus of glanders or the spe 
cific infections of measles, whooping-cough, diphtheria or 
variola may cause lobular pneumonia. 

Bronchitis and tuberculosis are the diseases of the lungs 
which most frequently cause lobular pneumonia. Tubercular 
lobular pneumonia is a marked feature of the clinical history 
of acute pulmonary tuberculosis. Pulmonary infarction, 
abscess, gangrene, collapse, and traumatism may cause lobular 
pneumonia. Puhiionary collapse, which sometimes seems to 
precede the inflammation, probably acts as a cause of the latter 
by modifying the circulation and resistance of the alveolar tis- 
sues, thus favoring infection. The exanthemata, the infec- 
tious fevers, rickets, dysentery, and extensive burns of the skin 
(Wilks) may be accompanied by lobular pneumonia. 

Morbid anatomy. — Lobular pneumonia is more fre- 
quently bilateral than any other form of pneumonia. It occurs 
in any portion of the lungs, though, with the exception of 
tuberculous pneumonia, it is most often found in the lower 
portions. It may occur as scattered areas of lobular consoli- 
dation (disseminated pneumonia), or the aggregation of 
numerous areas of consolidation may resemble, clinically and 
anatomically, the croupous variety of pneumonia. Isolated 
patches involving but two or three lobules may occur. 

The lesions of lobular pneumonia and its associated con- 
ditions present a great variety of anatomical changes. Bron- 
chitis is most always present, but in some cases of tubercular 
nr other infection by aspiration, previous bronchial inflamma- 
tion of that particular area will not be found. More or less 
congestion, ccdema and emphysema will be present. Large or 
small areas of collapse may be present, particularly at the base 
or along the free borders of the lower lol>es of the lungs. 
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Areas of the lobular pneumonia are conical in shape, with 
their base outward like collapsed lobules. The base of the 
pneumonic patch, if at the surface, is raised, never depressed. 
The mass is less pliable and more nodular than that of collapse 
and its pleural surface is more apt to be covered with lymph. 
Pneumonic patches may be distinct or ill defined. They vary 
in size from a pea to a hazelnut. On section they are dark red 
or greyish w4th yellowish center; soft, friable, smooth or 
3Hghtly granular. The patches may be discrete or form race- 
mose groups. When aggregated in large areas the surface of 
the cut kmg is not as uniform as in croupous pneumonia, 
greater variety of stage being exhibited. Fusion of lobules, 
irregular peripheral distribution and slight or absent pleural 
exudate distinguish lobular from lobar inflammation. Fused 
patches of lobular inflammation may be paler, drier and firmer 
than usual and resemble gray hepatization. 

In the early stages of lobular inflammation the alveoli 
contain fluid, red corpuscles and leucocytes; the alveolar epi- 
thelium is swollen and granular. The alveoli become filled 
with a mass of cells consisting mainly of leucocytes, in the 
acute form, and of epithelium in the more chronic variety. In 
septic cases haemorrhagic exudation, suppuration, or sloughing 
and gangrene may occur. The walls of the finer bronchi are 
infiltrated with small round cells and their lining proliferates. 
Peribronchial infiltration is usually present. 

Resolution through fatty metamorphosis, expectoration 
and absorption, is the usual termination, though this process 
is slower than in croupous pneumonia and may occupy a suf- 
ficient length of time to induce thickening of the alveolar and 
bronchial walls and dilatation of the finer bronchi. In chronic 
cases, fibrosis and bronchial changes may be marked. In 
tubercular cases caseation, encapsulation or necrosis results. 
Enlargement of the bronchial glands, emphysema, collapse, 
carnification and hypostatic pneumonia are frequent accompani- 
ments of lobular pneumonia. 

Clinical history. — There is no disease of the lungs 
which presents so varied a clinical course as does lobular pneu- 
monia. Occurring at the extremes of life and in association 
with various infectious disorders; favored by toxic and septic 
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conditions and lowered vitality, it exhibits a complexity of 
physical signs and clinical symptoms closely interwoven wath 
those of the affection of which it is a more or less intimate 
component part. 

The onset of lobular pneumonia is not so sudden as that 
of croupous pneumonia, nor is its advent marked by a chill. 
In association with the infectious diseases of children, the ad- 
vent of the pneumonia may be marked by convulsions, delirium 
or vomiting; more often it is announced by a more or less sud- 
den rise in temperature, dyspnoea and cough. In old people 
the advent may be very insidious and marked only by great 
prostration and slight rise in temperature and respiratory rate ; 
cough may be entirely absent. 

The temperature range is irregular. In children it may 
be as high as 104° — 105°. Marked remissions and exacerba- 
tions occur. In old people the temperature may not go above 
101°. Defervescence is by lysis, a critical period not being 
observed. The breathing is rapid, shallow, and varies from 
forty to ninety per minute, being most rapid in children. The 
pulse is rapid, small and feeble, and varies from one hundred 
and ten to one hundred and eighty. The cough is short, 
hacking, dry and may be painful. Expectoration is scanty, 
slightly viscid and may be absent in children or old people, 
and in the latter there may be no cough. Dyspnoea, cyanosis 
and orthopnoea may be present. 

Lobular pneumonia is a marked feature of the chnical 
history of acute pulmonary tuberculosis in w-hich its recurring 
attacks mark the progress of this fatal disease. Again, the 
inception of the tuberculous process may be characterized by a 
lobular pneumonia. Haemoptysis is a frec|uent symptom of 
these attacks of tubercular lobular pneumonia, as in the follow- 
ing case recently referred for opinion : 

Mrs. T., aged 2}^. Good health until three months ago 
when she developed a slight cough. Three weeks ago the 
cough became worse, there was fever, loss of ai)petite and 
strength. Two weeks ago began to spit up blood and has 
continued to expectorate bloody mucus and at times clear 
blood. Pulse, no: temperature. 101°. Examination showed 
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a well marked lobular pneumonia involving the upper third of 
the superior lobe of the right lung. 

Lobular pneumonia may occur in connection with bron- 
chitis and in the absence of bronchiolitis, probably through the 
aspiration of secretion into the lobules. The following in- 
stances illustrate this : 

Man aged 38. Tinner by trade. Has a slight attack of 
bronchitis which has existed about a weeek. Two days before 
presenting himself he felt worse; his cough was drier, breath- 
ing somewhat shorter and he felt feverish. His temperature, 
at the time of examination was 101°; pulse, 100. Ausculta- 
tion showed harsh breathing with a few mucous rales in the 
upper part of the right lung. In the anterior axillary line at 
the level of the sixth rib on the left side there was an area 
about the size of a silver dollar, which showed bronchial 
breathing with few fine crackling rales at the periphery. The 
respiration between this point and that of the bronchitis in the 
upper lobe was normal. 

Examination, a week later, showed resolution to be well 
advanced in the small pneumonic area, while there was another 
area, about two inches in diameter, at the lower angle of the 
left scapula, which showed dullness and bronchial breathing. 
This area cleared up in about a week and the patient was dis- 
charged. 

Boy aged 9 years. Has been troubled more or less for 
two years with an asthmatic form of bronchitis. Three days 
before presenting himself at the clinic he became worse: his 
cough became dry and irritating, his breathing rapid and short, 
there was fever and thirst, and he complained of some pain 
beneath the left shoulder blade. At the time of examination 
his temperature was 101.5°; pulse, no. There were a few 
moist, and occasional sonorous rales throughout both lungs. 
In the lower posterior portion of the left lung there was a 
well defined area of consolidation about an inch and one-half 
in diameter, surrounded by fine sub-crepitant rales. Over this 
area the breathing was distinctly bronchial in character. 
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One week later the boy returned feeling much better. His 
temperature was normal, pulse, 80. Auscultation of the in- 
flamed area showed harsh breathing with mucous rales. 



Tile duration of lobular pneuinonia is indefinite. It may 
last from a week to three or four weeks. If only a few ag- 
gregated lobules are involved resolution may be expected in a 
week or ten days. If there is succcessive invasion of segre- 
gated areas, the course of the disease may be much prolonged. 
This is most likely to occur in the tubercular pneumonias of 
acute phthisis. 

Lobular pneumonia is most fatal in children before the 
age of five years, and when secondary to measles and whoop- 
ing-cough, and in old people in connection with bronchitis. 

Symptoms and diagnosis. — The symptoms of lobular 
pneumonia are varied and irregular. When the disease oc- 
curs in connection with measles, whooping-cough or with 
bronchiolitis, it is ushered in i)y fever, rapid pulse and breath- 
ing, possibly some dyspncea; the cough changes, becoming dry. 
hacking and annoying, with scanty, more viscid expectoration. 

In children, especially in connection with bronchiolitis, 
the rhythm of the breathing is changed; the respiratory pause 
being before, instead of after, expiration. There is rapid, 
forcible inspiration, a pause, explosive expiration immediately 
followed by inspiration. Short pauses in respiration may oc- 
cur or the breathing may assume the Cheyne-Stokes type. 
When much bronchitis is present or a considerable number of 
lobules are involved, the breathing will be difficult and dyspncea 
will be present. The ate nasi show respiratory dilation, the 
accessory muscles of respiration act strongly. If bronchial 
obstruction is marked, the forcible action of the diaphragm 
causes inspiratory depression nf the epigastrium. General 
cyanosis and Hvidity are unfavorable signs. 

The dyspna'a does not correspond to the physical signs, 
as a deep-seated lesion may show marked dyspncea and but 
few physical signs, while a more diffuse affair with high tem- 
perature may be accompanied by little dyspncea fNorthrup). 
The dyspnoea may accord with the degree of obstruction from 
bronchitis. When bronchiolitis is severe, dyspnoea, cyanosis 
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and lividity are more pronounced, the respiratory tract becomes 
less irritable, cough ceases and the patient seems better, but as 
the right heart begins to dilate there is increased cyanosis and 
lividity, cold extremities, inability to cough, diminished fre- 
quency of breathing, rapid, feeble pulse, dilated pupils, in- 
sensible corneae and death by asphyxiation. 

In old people the symptoms may be very indefinite. The 
fever may be slight, cough absent, breathing not very rapid, 
and dyspnoea absent if bronchitis is not severe, and only a care- 
ful physical examination will indicate the nature of the trouble. 

When lobular pneumonia occurs secondary to bronchitis 
we may be able to trace the extension of the bronchial inflam- 
mation inwards by the appearance of small mucous, sub-crepi- 
tant and fine crepitating rales, or, the first evidence may be that 
of consolidation in a hitherto uninvolved area of lung. The 
crepitant rale is definitive of pneumonia and seldom heard in 
lobular pneumonia. Harsh breathing or broncho-vesicular 
breathing with a variety of moist rales are the usual signs of 
the early stages. When consolidation has occurred we may 
get bronchial breathing and bronchophony if the area is large 
enough or if the associated bronchitis does not obscure these 
signs. A small, superficial area of consolidation without much 
or any bronchitis, will give distinct signs of consolidation, 
while a much larger but more deeply seated area accompanied 
by bronchitis which obstructs the tubes will furnish very in- 
definite signs. Northrup warns against mistaking the tubular 
quality of the breathing heard between the scapulae in dysp- 
nceic children, for bronchial breathing. This mistake is not 
likely to occur if more attention is given to the pitch of the 
expiratory sound than to the quality of the respiratory sounds. 

Percussion dullness depends on the same factors as the 
breath sounds, but is not so reliable, as the pitch of the note 
is more eflfectively modified by intervening areas of normal 
lung tissue. It is only when isolated areas of superficial in- 
flammation, or large areas from aggregation of inflamed 
lobules, occur, that percussion will give reliable information. 
In children when numerous areas of collapse are added to 
lobular inflammation, and in old people when carnification of 
the lung, hypostatic pneumonia, lobular pneumonia and collapse 
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are inextricably mingled in the base of the lungs, the physical 
signs are decidedly indefinite, there being simply lost motion, 
partial dullness and suppressed respiratory sounds. 

When, through the aggregation of numerous inflamed 
lobules, considerable areas of consolidation occur, the disease 
may resemble croupous pneumonia. The secondary nature, 
slower development, the absence of chill, lower and more ir- 
regular temperature, more rapid pulse, slower respiration, the 
involvement of only a portion of a lobe, its bilateral occur- 
rence and the presence of disseminated areas of consolidation 
in other portions of the lung, together with the demonstration 
of streptococcus, staphylococcus, or a mixed infection, will 
differentiate. 

Bronchiolitis with extensive collapse of the lung, in chil- 
dren, is to be distinguished from pneumonia chiefly by the 
development of rapid breathing, dyspnoea and cyanosis before 
or without a corresponding elevation of temperature. The 
physical signs may be practically identical. However, this 
condition is, as a rule, but a precursor of pneumonia and the 
distinction is, therefore, not important. In infants the diflfer- 
entiation between pleurisy and pleuro-pneumonia may be im- 
possible except by the use of exploratory puncture. In older 
children a considerable degree of pleurisy is more apt to be 
associated with croupous than with lobular pneumonia. En- 
teric fever and meningitis may closely simulate lobular pneu- 
monia. 

Acute disseminated tuberculosis of the lungs may be, in 
the beginning, impossible of diflferentiation from lobular pneu- 
monia except through the presence of the bacillus tuberculosis. 
A lobular pneumonia constitutes the essential anatomical lesion 
of this form of phthisis and the nature of the disease is deter- 
mined by demonstrating the nature of the infection. 

The most unfavorable symptoms of lobular pneumonia 
are rapid, feeble or irregular pulse, sudden fall in temperature, 
cessation of cough, slowing of respiration with changes in its 
rhythm, the appearance of stupor, delirium, cyanosis or lividity. 

Treatment. — The management of lobular pneumonia 
is largely symptomatic. It is not apparent that specific treat- 
ment can be of benefit, unless, through the agency of some 
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serum, such as anli-streptccucciis serum, we can avoid the ir- 
regular terminations wliich are hkely to occur in inBamniations 
depending on severe infections with pyogenic organisms. 

Ill lobular pneumonia in children the patient should be 
placed in a well-ventilated room. If the cough is loose and 
the child perspires, the air should be fresh and dry. If the 
cough is tight, the expectoration viscid and scanty and the 
skin dry and hot. a tent may be arranged around the bed and 
the air be kept charged with steam by some sort of vaporizing 
apparatus. The diet should be milk or some of the prepared 
milk or beef foods. Lime-water should be added to the milk 
and the food should he given in small quantities every three 
hours. Unless pain prevents, the position of the child should 
be frequently changed so as to favor deeper inspiration, es- 
pecially when bronchiolitis is present. 

Stimulate expectorants must be given. Muriate or car- 
bonate of ammonia, senega, etc. Two grains of chloride of am- 
monia, one-fourth of a drop of tincture of aconite root, fifteen 
drops of the liquor of the acetate of ammonium may be given 
every two hours to a child two years old. [Dr. Burney Yeo 
recommmends benzoate of soda internally, and a warm, alka- 
line spray containing bicarbonate of soda, glycerine and car- 
bolic acid.] When the cough is troublesome it must be con- 
trolled with small doses of paregoric, Dover's powder or co- 
deine. Care must be exercised in the administration of these 
sedatives, especially when bronchiolitis is present, as they may- 
add to the danger of paralysis and obstruction of the bronchial 
tubes and consequent collapse of the lung. When cyanosis is . 
present, especially in old people, oxygen is of great service 
and may he administered more continuously and effectively 
when warmed by passing it through a spiral metal coil placed 
in wann water (Fowler). Coutts advocates the use of bella- 
donna in broncho-pneumonia in children, and is sustained by 
Hodghead. Small doses are slightly sedative and narcotic; 
they raise the arterial tension and tone of the heart. Bella- 
donna acts as a respiratory .stimulant, flushes the cutaneous 
circulation, increases the amount of urine and bile, checks 
bronchial secretion. Hodghead gives it in full doses every 
hour or two hours until relief is obtained. In a case reported 
it was given in one or two drop doses every half hour. 
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In cliildreii, llie cliest sliouM l)e protected with a cotton- 
batting jacket. When pleurisy is present a poultice is most 
useful in relieving pain and nervous dyspncea. It should be 
applied so as not to obstruct respiration, should be covered 
with dry, warm flannel and not be allowed to become cold. If 
expectoration is scanty and mucus obstructs tbe tubes, an occa- 
sional dose of one grain of powdered ipecac may relieve this 
condition, or. if the obstruction threatens asphyxiation, larger 
doses (five to fifteen grains; five grains for a child one year 
old) to produce vomiting, may be necessary. In asphyxiation 
from assijctated collapse of the lung, inflation of the lungs lias 
been recommended. The abdomen is tightly wrapped with a 
bandage, the nose closed with the operator's fingers and his 
mouth applied to that of the child. This method is of doubtful 
utility. If the pulse and respiration become very rapid, strych- 
nia must be given in stimulant doses and preferably by the 
hypodermic method. In children, from one one-hundredth to 
one-fiftieth of a grain may be used every two to four hours; 
in adults from one-thirtieth to one-twentieth of a grain at 
similar intervals, Many cases may be tided over the danger- 
ous period by the energetic but careful use of strychnia. 

Various hydrotherapeutic measures are recommended for 
the relief of liigli temperature and dyspncea in lobular pneu- 
monia. Undoubtedly these measures are the most valuable at 
our command lor this purpose, when properly modified to suit 
the circumstances of the individual case. Jurgensen recom- 
mends a t\\cnty minute bath at a temperature of 'j']° to 80" F., 
combined with cold sponging of the chest; the bath to be re- 
peated whenever threatening symptoms reappear or tbe tem- 
perature reaches 103" F. Wilson Fox advises a cold hath 
(■from one to three minutes') at a temperature of 65^ to 
70" F., with cold applications to the chest. Pye-Smith advises 
tepid sponging and tepid baths. Fowder advises, for high tem- 
perature, dyspncea and cyanosis, hot Jiaths (104° to 110° F.) 
with cold afifiisions f6o^ to f)5° F.) over the chest and back. 
Whatever degree of cold we employ, the best evidence of its 
eflficiency is diminished frefjuency of pulse and respiration. No 
absolute rule can be laid down based on the temperature. 
Children bear high temperature well, and a temperature of 
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103° cannot be held as abstract evidence of the necessity of a 
cold bath. It is rather the combination of high temperature, 
pulse and respiration, which indicate the employment of hydro- 
therapeutics. My own experience is very favorable to cool 
sponging frequently repeated, or bathing, for from five to fif- 
teen minutes, at a temperature of 98° to 100° F. The child 
can then be wrapped in a wet towel and a blanket and allowed 
to rest for from fifteen minutes to an hour, when it should be 
gently rubbed and wrapped in a dry blanket. Northrup 
recommends a convenient method, of placing the nude child 
in a hammock made of a towel and lowering it into the bath 
tub, bathing its face meanwhile with the same water as is used 
for the general bath. This method avoids much handling of 
the child and is convenient. In old people, baths, if used at 
all, should be confined to sponging, as the exhaustion incident 
to the administration of baths is greater than in children. 

When the circulation shows evidence of failure, digitalis 
and alcohol may be indicated temporarily, though these reme- 
dies will be less often necessary if strychnia is given early 
enough and in sufficient doses. 

In the management of the convalescing period we must 
use general and special calisthenic exercise, deep breathing ex- 
ercises, climatic treatment, nutritious diet, tonic medication, 
as cod-liver oil, guaiacol, iron and quinine, iodide of iron, 
syrup of hydriodic acid, mineral acids, in short, every medi- 
cinal or hygienic means which will increase the patient's 
strength and respiratory capacity and lessen the danger of sec- 
ondary processes in the lungs. 

PULMONARY FIBROSIS. 

Fibrosis of the lung (chronic pneumonia, interstitial pneu- 
monia, cirrhosis of the lung) is the result of a productive in- 
flammation produced by influences of moderate severity, but of 
protracted course. It is characterized by gradual increase in 
the connective tissue of the lung and results in induration of 
the pulmonary tissue and obliteration of the alveoli of the lung. 

It is evident that there is no disease of the lungs with 
which fibrosis, in some degree or extent, may not be asso- 
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ciated; while in some instances, as in tuberculosis, it consti- 
tutes a conservative process of nature, and a necessity to the 
limitation of the infective process. We are not surprised, 
therefore, to find the aetiological nomenclature of fibrosis of 
the lungs resulting in the description of several special forms 
of the disease which, while they may have certain more or less 
distinctive clinical features, have yet no generic or pathological 
individuality and which are not entitled to be described as 
special forms of pulmonary disease. Such varieties of fibrosis 
as pneumoconiosis, syphilitic sclerosis of the lung, etc., will 
therefore be considered as types of the progressive induration 
characteristic of fibrosis of the lungs. 

The essential features of fibrosis of the lungs is the in- 
crease of the tissues of the walls of the alveoli and of the inter- 
alveolar, interlobular and sub-pleural tissues. Topographi- 
cally, any one of these tissues may be chiefly aflfected, though 
as a rule they are all more or less involved. 

Etiology. — Fibrosis of the lungs occurs secondarily to 
some disease of the alveolar or bronchial wall or pleura. Tts 
most common cause is the chronic disseminated form of pul- 
monary tuberculosis. Lobular pneumonia, especially in early 
life, is frequently the cause of fibrosis starting as a thickening 
of the alveolar walls. Bronchiectasis, pulmonary collapse, 
bronchial obstruction from pressure of an aneurism, and new 
growths in the lung, pleura or oesophagus may induce fibrosis 
of the lung. In cases of protracted resolution of croupous 
pneumonia there may be a slight induration of the alveolar 
walls which in rare instances mav cause extensive fibrosis of 
the lung. 

The following case of diflfuse fibrosis was probably sec- 
ondary to pneumonia : 

Woman aged 42. Married. Always been healthy with 
the exception of an attack of pneumonia nine years ago from 
which recovery was slow. For the last two years has had cough 
with gradually increasing dyspnoea on exertion. Spits up a 
little white, glairy mucus, particularly in the morning. Tem- 
perature 98.5°: pulse 98. Has lost some flesh. Has no pain 
and appetite and digestion are fair. Examination shows 
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marked contraction of the left side of the chest with great re- 
striction of motion on that 'side. There is compensatory en- 
largement of the right side of the chest. The heart apex is 
displaced upward and to the left. The finger ends are not 
clubbed. Vocal fremitus is marked all over the left side and 
the percussion note is high-pitched and has a woody, hard tone 
slightly tympanitic in quality underneath the left clavicle. Very 
little air enters the left lung and the respiratory murmur is 
high in pitch and of a tubular quality with prolonged expiration 
in the upper portion of the lung. No rales are heard except an 
occasional mucous click. There is exaggerated or puerile 
breathing in the right lung. No tubercle bacilli can be found in 
the sputum. 

In this case the length of time the disease has probably 
existed; the absence of fever, night sweats, emaciation, de- 
structive processes in the lung and of bacilli would seem to 
refer the cause back to the previous attack of pneumonia. 

A special form of pneumonia is described (subacute in- 
durative pneumonia — Kidd, primary parenchymatous pneu- 
monia — Buhl, Heitler) in w^iich fibrosis of the lung is a chief 
lesion. 

Syphilitic gummatous growths in the lung may be asso- 
ciated with interstitial fibrosis having a tendency to extend 
along the vessels or tubes. There is also a diffuse form of 
fibrosis occurring in children with congenital syphilis. This 
form is rare and not much is known about it. 

The inhalation of solid, irritating particles of dust, metals, 
etc., is a frequent cause of fibrosis of the lungs. Numerous 
designations have been given fibrosis from this cause. When 
due to particles of carbon it has been known as anthracosis ; 
siliceous particles, as chaliosis or silicosis; of metallic particles, 
as siderosis; of cotton particles, as byssinosis, etc. Pneumo- 
coniosis is the term usually employed for this variety of fibrosis, 
though such names as coal miner^s phthisis, potter's phthisis, 
knife grinder's phthisis, etc., are sometimes used. Any dusty 
occupation may give rise to pneumoconiosis. Claisse and Josue 
conclude that the lesions of pneumoconiosis are not due to direct 
action of dust but to infectious processes which are superadded; 



very small dust particles may migrate through the pulmonary 
tissues without causing disturbance; large particles produce, 
by traumatism, a soil upon which inhaled organisms develop; 
morbid conditions influence pneumoconiosis only when they are 
of long duration; lesions of the lymph nodes increase pneumo- 
coniosis by impairing the circulation and the elimination of dust 
particles by the lymphatics : pneumogastric lesions favor pneu- 
moconiosis by destroying the resistance of the upper air tracts 
and by producing vaso-motor iroubies. 

The intimate association of fibrosis and tubercular changes 
in the lungs has occasioned much doubt as to the occurrence of 
non-tubercular pneumoconiosis, and as the tatter disease is 
liable to show secondary tubercular infection, it may be very 
difficult to determine the nature of the primary changes. It is. 
however, considered, by the majority of observers, that tuber* 
cuiar infection is not necessary to the development of pneumo- 
coniosis. 

"Corrigan's pneumonia" (interstitial) which was claimed 
lo develop without apparent cause. Sir Andrew Clark's 
"fibroid phthisis.'' and Harris' "secondary" interstitial pneu- 
monia are all conditions of the same inherent nature, varying. 
perhaps, in their a-tiological factors but all manifesting the 
general tissue change of fibrosis of the lungs. 

With empyema or in connection with long standing ef- 
fusions in the pleura we may have fibrosis of the lungs de- 
velop either as dense bands of thickened interlobular connec- 
tive tissue or as a more general filirosis. 

Morbid anatomy. — Tlie morbid anatomical features of 
the lung in cirrhosis are necessarily varied in degree and ex- 
tent. It is not necessary to review here the degrees of fibrosis 
that may be assixriated with the various pulmonary lesions. 

In genera! and well advanced fibrosis of the lung the or- 
gan is diminished in size. The tissue is dense, firm, smooth 
and may be, in spots, almost cartilaginous in consistency. It 
may be deeply and irregularly pigmented. The alveolar struct- 
ure may l^e entirely in places. The bronchi are irregularly di- 
lated and may contain irritating secretions which, when not 
removed by expectoration may give rise to secondary inflam- 
mation, ulceration or excavation; caseous changes are absent 
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in no-tubercular cases. The pleura is thickened and may be 
adherent. 

When secondary to croupous pneumonia these changes 
begin in the walls of the alveoli and ultimately involve the 
interlobular tissue. According to Green and Goodhead the 
intra-alveolar products of a croupous pneumonia have been 
known to become vascularized and develop into fibroid tissue. 
In lobular pneumonia and pneumoconiosis the changes begin 
in the alveolar walls but the peribronchial and interlobular tis- 
sues are more actively concerned in the process. 

When secondary to pleurisy the tissue growth of fibrosis 
extends from the thickened pleura along the interlobular 
lymph vessels and spreads to the peribronchial tissues. The 
lung may be thus encapsulated or traversed by numerous bands 
of dense fibrous tissue. 

In collapse of the lung there are haemorrhagic and pig- 
mentary changes, fibrosis of the alveolar walls, destruction of 
the epitheliiun and fusion of the alveolar surfaces. 

Clinical history. — The clinical history of fibrosis of 
the lungs is necessarily varied. The minor degrees of fibrosis 
have no history apart from that of the lesions with which they 
may be associated and which they modify. 

When fibrosis is secondary to croupous, lobular pneu- 
monia or chronic pleurisy there is a history of protracted and 
incomplete recovery from these conditions. There is cough 
with frothy, muco-purulent or mumular expectoration. 
Haemoptysis may occur even in non-tubercular cases. More or 
less dyspnoea will be present. Fever may not be present and 
will not be high unless sepsis from excavation or bronchial 
dilatations should occur. The course of the disease is pro- 
tracted and the later stages marked by cardiac failure. 

In pneumoconiosis there is a history of dusty occupation, 
of a bronchitis which had no definite time of onset and which 
is troublesome in the morning and on changing from a warm 
to a cool atmosphere. The expectoration is not free and con- 
sists of glairy mucus which may be pigmented. Recurrent 
exacerbations of the bronchial catarrh occur. Dyspnoea grad- 
ually becomes troublesome. Asthmatic symptoms may be 
prominent. Loss of strength and flesh occur and the patient 
seeks quietude in a warm atmosphere. 
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In syphilitic fibrosis the clinical history will diflfer but lit- 
tle from that of other forms. The cough is the earliest and 
most prominent sjrmptom. Expectoration, fever, etc., have the 
same causal relations as in other varieties of fibrosis. 

The pleurogenic form of fibrosis is illustrated in the his- 
tory of the following case : 

Boy aged 12 years. Good family history. When seven 
years old had an attack of illness, probably some form of acute 
pneumonia, which was followed by an empyema. The pleural 
fluid was aspirated several times and finally an imperfect drain- 
age was instituted. The discharge from the pleura stopped 
after several months. He now suflfers slightly from cough and 
considerably from dyspnoea on exertion. On examination we 
find much retraction of the left side below the fourth rib. The 
heart is displaced backward and upward, the stomach toward 
the right and downward and there is an evident degree of 
scoliosis. The upper part of the left lung is dilated and there 
is inspiratory retraction of the left side over the aflfected area 
and no air can be heard passing in or out of this portion of the 
lung. 

Symptoms and diagnosis. — Aside from the indefinite 
subjective symptoms the signs of fibrosis are mainly physical. 
The affected side will show restricted motion in part or in 
whole and may be considerably smaller than the opposite side. 
If the fibrotic changes are restricted to the lower portion of the 
lung, marked contraction of this portion may be shown with 
compensatory enlargement of the upper portion. There may 
be decided displacement of the heart upwards, backwards, or 
to the right if the right side is affected. In extensive fibrosis 
marked clubbing of the finger ends may be present. 

The vocal fremitus is usuallv increased over the affected 
area though it may ht absent over the lower portion of the 
lung if the latter is very hard. The percussion note is high- 
pitched and of a dull wooden, or amphoric character if there 
are bronchial dilatations or cavities. Increased vocal reson- 
ance, broncho- vesicular breathing, bronchophony or pector- 
iloquy with high-pitched, prolonged expiratory sound and pos- 
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sibly bronchial or cavernous breathing may be heard if there 
is complete consolidation or cavities. Various sized mucous 
rales, gargles, or mucous clicks may be heard. 

The physical signs, as well as the subjective symptoms, 
ar-e modified by the degree of emphysema and bronchial dil- 
atation which may have developed. 

In dust phthisis the discoloration of the sputum or the 
presence of foreign substances in the expectorated matter may 
indicate the nature of the disease. 

The following case of pneumoconiosis presents the usual 
history : 

Man 47 years old. Bohemian, married. Good family 
history. Wood turner by trade. Has been employed for years 
in a mill at very dusty work. Has coughed for several years, 
more in winter than in summer. Lately has been free from 
cough only whfen in a warm atmosphere. Expectoration has 
become more abundant, thicker and recently decidedly fetid. 
For the last four months has been coughing up a quantity of 
foul smelling mucus in the morning. He is decidedly dyspnoeic 
and at times slightly cyanosed on exertion. His finger ends 
are markedly clubbed. Temperature 99.5°; pulse 100. 

Examination shows retraction of the lower part of both 
sides of the chest, particularly of the left side. Lateral expan- 
sion is almost entirely lost. There is increased fremitus, vocal 
resonance and high-pitched percussion note all over both lungs. 
The percussion note, over the region of the fourth left rib just 
inside the mammillary line, is hollow in character and there 
are gurgles, pectoriloquy and cavernous breathing in the same 
region. Numerous rales and breathing of a tubular quality 
are heard throughout the lower two-thirds of both lungs. No 
bacilli in the sputum. 

These cases are likely to develop tuberculosis during their 
course and after this has occurred a correct diagnosis may be 
difficult. 

Besides the congenital syphilitic fibrosis of children there 
may occur various degrees of fibrosis and secondary conditions 
resulting from acquired syphilis. These conditions may or 
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may nut Ke associated with gumniata, or ulcerative lesions of 
the respiratory mucosa, and constitute the so-called cases of 
syphilitic phthisis. 

The following case is probably one of syphilitic fibrosis 
of the kings though the diagnosis rests on the absence of bacilii 
from the sputum, the subject being alive: 

Man aged ,59 years. Waiter by occupation. Family his- 
tory good. Had a hard chancre eighteen years ago which was 
followed by sore tliroat and a skin eruption. Never had 
pleurisy or pneumonia. For the last five years has had a cough 
which is worse in winter and which has been especially trouble- 
some for the last year. Expectoration which was formerly 
scanty and frothy has lately been muco-punilent and at times 
somewhat offensive. Has lost flesh and strength and there art- 
occasional pains through the chest. 

Examination shows loss of motion of the lower portion 
of both lungs with signs of marked induration of the left lung 
below the fourth rib and of the posterior and lateral portions 
of the right lung below the sixth rib. \o bacilli have been 
found in his sputum. He has improved considerably, in a gen- 
eral way. on iodide of potassium and biniodide of mercury. 

The diagnosis of localized fibrosis of the lung is not diffi- 
cult and rests on the character ol the physical signs. In the 
diffuse varieties the main question is whether they are, or are 
not, tubercular. This question is determined, principally, by 
the presence or absence of tubercle bacilli. Non-tubercular 
fibrosis is usually unilateral and liegins in the lower lobes in 
contrast with the characteristic apical invasion 01 the tuber- 
cular form. Rare cases of primary basic tuberculosis of 
fibrotic nature may occur and be difficult of diagnosis but here 
we must remember the probability of tuberculo.sis occurring in 
connection with fibrosis which was primarily non-tubercular. 

Pleural effusion which has not fully alisorlwd and which 
has prevented expansion of the lung may closely simulate 
."fibrosis. There may be a greater degree of retraction than the 
le extent of fibrosis would occasion, while the voice and, 
iath sounds will Ije diminished rather than increa,sed. When 



284 PULMONARY FIBROSIS. 

bronchiectasis is added to this condition the diagnostic diffi- 
culties are increased. 

Pulmonary fibrosis with bronchiectasis may be very dif- 
ficult to distinguish from an empyema or hepatic abscess which 
has perforated the lung. The diagnosis may rest on the result 
of an exploratory puncture. 

Malignant growths in the lung or mediastinum may sim- 
ulate fibrosis. The latter is favored by long duration, com- 
pensatory enlargement of the opposite lung, frothy, muco- 
purulent or fetid (if ther€ is bronchiectasis) expectoration and 
considerable cardiac displacement. Pressure signs, dullness 
extending across the median line, persistent pain in the chest 
and red-colored, gelatinous expectoration are indicative of ma- 
lignant growths. 

Treatment. — In the localized fibrosis resulting from 
pleurisy, lobular pneumonia, bronchiectasis, etc., deep breath- 
ing, pulmonary calisthenics, general hygiene, tonics and per- 
haps climatic treatment, are the means available. In diffuse 
fibrosis we must employ iron, strychnia, cod-liver oil and all 
the measures indicated in chronic lung disease whether the case 
is tubercular or not. In very chronic cases strychnine is valu- 
able as a stimulant to the right ventricle which sooner or later 
will fail to keep up the lesser circulation. 

Climatic treatment is very important in these cases as they 
run the risk of repeated attacks of bronchitis as well as the 
more serious danger of tubercular infection in non-tubercular 
cases if they remain in moist, changeable climates. Warm, 
dry air with sunshine, is what they need. The altitude should 
not be too high, — not over twelve or fifteen hundred feet if 
the fibrosis is at all extensive. The selection of a proper cli- 
mate may be difficult and must rest with the patient as the 
physician can only give general directions suitable to the indi- 
vidual case. In a recent case of fibrosis of the lower part of 
the right lung secondary to pleurisy, the patient, a physician, 
had tried many localities without finding one which seemed 
adapted to his case. He required warmth, dryness and a mod- 
erate altitude. These conditions can only be obtained by vary- 
ing the place of residence at different seasons. 

In syphilitic cases the iodides and mercury should be 
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given. In advanced cases it may be well to omit the mercury 
and give iron, strychnia and cod-liver oil with the iodide of 
potassium. Tubercular fibrosis in a syphilitic subject should 
be treated mainly as a case of tuberculosis, continued mercurial 
courses being inadmissible. Syrup of the iodide of iron is a 
useful remedy in these cases. 

In cases of fibrosis of the lung associated with well de- 
veloped bronchiectasis accompanied by offensive expectoration 
the treatment should be such as has been advised for bronchial 
dilatation — intratracheal injections of guaiacol, creosote vapor 
baths, etc. Surgical interference, for the drainage of bron- 
chiectatic cavities resulting from fibrosis, is of doubtful utility 
especially in syphilitic cases. In tubercular fibrosis the treat- 
ment is that of chronic tubercular disease of the lung and is 
considered under that subject. 



CHAPTER XIII. 

PULMONARY ABSCESS. 

Pulmonary abscess is a more or less circumscribed collec- 
tion of pus within the lung. The term abscess of the lung is 
frequently applied to collections of pus within the chest which 
have little pathological resemblance to ordinary abscess. These 
collections may be single or multiple. While pulmonary ab- 
scess is almost always the result of some other disease of the 
lung, we are justified in considering it a distinct clinical affec- 
tion because of its individual features. 

.Etiology. — Single abscess of the lung occurs in con- 
nection with pneumonia, from softening and necrosis of an 
area of consolidated lung tissue and is favored by constitu- 
tional vices and alcoholism; also such from injuries, as fract- 
ures of the ribs or penetrating wounds of the lung. Multiple 
abscesses of the lungs are usually pyaemic in nature and occur 
from the softening of infarctions of the lung, from septic em- 
bolism of the lung and from septic broncho-pneumonia. 

Pulmonary abscess may occur in tuberculosis of the lung, 
from the rapid breaking down of a large caseous area; in 
bronchiectasis with destruction of the bronchial walls and con- 
tiguous structures, or possibly without such changes; in con- 
nection with non-tubercular cavities resulting from local de- 
struction of blood supply; from suppuration of an hydatid cyst 
of the lungs ; from extension to the lung of suppurative inflam- 
mation of the pleura, bronchial glands, mediastinum, sub- 
diaphragmatic space, liver, and, in rare instances, of the spleen 
and pancreas. Malignant disease of the oesophagus may cause 
abscess of the lung tissue. Circumscribed gangrene may end 
in abscess. The most frequent cases of abscess of the lung are 
those secondary to pneumonia, pyaemic infection of the lung, 
and to empyema. 

Morbid anatomy. — The morbid anatomical conditions 
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with which abscess may be associated are very varied, but these 
conditions do not belong to puhnonary abscess. 

Abscess following pneumonia occurs most often in the 
middle or up])er lung. Multiple pyemic abscesses occur in 
any portion of tiie lungs but may be confined to the base or 
lower portions. They are of small size, from that of a splii 
pea to that of a chestnut, and, when at the surface of the lung, 
are covered by small areas of pleural inflammation. These 
emiKiltc abscesses are surroimded by a zone of hyperemia and 
are apt to he near the surface nf the lung with their bases just 
beneath the visceral pleura. 

In circumscribed gangrene the necrosed tissue may be ex- 
jjclied through a bronchus and granulation tissue may form 
in the walls of the cavity and generate pus. These cavities 
may close by granulation and cicatrization. 

The expectorated matter from a pulmonary abscess con- 
sists of pus of a yellow or yellow ish-green color* containing 
elastic fibers and particles of lung tissue. There is, usually, 
little or no odor at first. Many kinds of organisms are present. 
the mo,st frequent being pneumocncci and streptococci. Tlie 
discharge from an encysted empyema, suppurating bronchial 
gland, etc.. which breaks into a bronchus, will not contain 
elastic libers except at the immediate time of rupture. 

Clinical history. — The clinical history of pulmonary 
abscess is necessarily varied. The principal symptoms — pain, 
cough, dyspncea and fever— are common to various disorders 
with which abscess may i>e associated or of which it may be 
the result, and the latter may be well advanced before it is pos- 
sible to individualize any of these symptoms as indicative of 
abscess of the lung. 

Multiple embolic abscesses of the lung may give no his- 
tory apart from that of a py^emJc state, with, possibly, a small 
amount of fetid expectoration. The occurrence of embolic 
abscess may be marked by sudden, sharp pain in the chest. 

The history of sudden and profuse expectoration of pus, 
with or without pain, may be the first reliable indication of 
an abscess of the lung. 

When abscess of the lung occurs from pneumonia the 
fever maintains, or returns to, a high degree and subsequently 
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shows a fluctuation indicative of sepsis and is accompanied by 
sweating and, perhaps, rigors. Dyspnoea may be troublesome 
but exhibits no features specially indicative of abscess, and the 
same may be said of the cough and pain. 

The course of pulmonary abscess depends on the nature 
of its cause. It may be prolonged; death may occur from 
sepsis or from septic lobular pneumonia due to infection by 
material from the abscess cavity. Single abscesses following 
pneumonia may heal by cicatrization after the discharge of the 
contents of the cavity. This termination, while rare, I have 
known to occur in more than one instance, as in the following 
case: 

Boy aged i8 years. Previous health good. Had a mod- 
erately severe attack of pneumonia of the right lung. After 
the crisis the temperature rose to 102.5° F. and showed a daily 
fluctuation from 99° F. to 102.5"^ F. with daily sweating. 

Examination, six days after the crisis, showed an area 
in the right mammary region which exhibited dullness, sup- 
pressed respiratory sounds, increased fremitus, and rales sur- 
rounding this area. There was considerable pain in the right 
side of the chest. Four days later a considerable quantity of 
pus was expectorated which contained some elastic fibers. The 
patient was very weak and exhausted and continued to ex- 
pectorate quantities of pus daily which became offensive. The 
odor was controllecl by inhalations of an oil solution of men- 
thol, aristol and eucalyptus. The temperature ranged from 
99° to 101° F. The pain gradually disappeared. Pectoriloquy 
and amphoric voice and breathing were obtained over the area 
where signs of consolidation had been present. 

The patient gradually improved under tonic treatment 
and nutritious diet, and three months later was, apparently, 
well ; the cough and expectoration having ceased. At this 
time the signs of a cavity could not be obtained, there being 
simply increased fremitus, partial dullness and breathing of a 
liigh-pitch and of ttibular quality over the area involved. 

Symptoms and diagnosis. — Pain in the chest, cough, 
fever, dyspnoea and the expectoration of a quantity of pus con- 
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laining elastic tillers are the symptoms of abscess of tlie lung, 
in most instances these symptoms are characterized by their 
indefitiiteness. Sudden pain in the chest followed by cough, 
dyspntea and septic temperature indicates embolic abscess, 
especially in connection with septic conditions in which emboli 
are liable to occur. Continued pyrexia after pneumonia, espe- 
cially if of a septic type, ciaigh and rapid respiration are sug- 
gestive of abscess. 

The physical signs are not always conclusive but when 
taken in connection with the subjective symptoms a diagnosis 
can usually be reached. 

Before discharge of the contents of the cavity has oc- 
curred there will be locah;fed dtUlness. diminished breath 
sounds, and, perhaps, increased fremitus. If [here are several 
areas of softening there will be crackling rales around these 
areas. At this stage the'absence cjf displacement of the apex 
lieat of the heart, and the presence of fremitus are important 
in tlie exclusion of pleural effusion. 

When a cavity has formed there may be a tympanitic 
quality to the percussion note if the cavity is near the surface 
nf the hmg, or the note may be high-pitched and metallic in 
quality. Perhaps cracke<i-pot resonance may he obtained. If 
ihc cavity has .free communication with a bronchus the per- 
cussion note may he higher with tiie patient's mouth open than 
with it closed (Wintrich's change of pitch), or, if the cavity 
Iw of greater diameter in one direction than another and con- 
tain fluid, the percussion pitch will vary in the upright and re- 
cumbent positions (Gerhardt's change in pitch). Again, the 
rise in percussion pitch with the month open may be obtaine<l 
only when the patient is recumbent ) Wintrich's interniptetl 
change in pitch). 

Tile voice sounds may lie amphoric in quality and pector- 
iloquy may \k obtained. Careful study of the loud and whis- 
pered voice sounds is of great value. The breathing may be 
cavernous in character and. [lerhaps. amphoric in quality, 
(jurgles and metallic tinkling may l)e heard. 

Bronchiectasis and circumscribed gangrene are the affec- 
tions within the lung mcst likely to simulate abscess. In the 
former the sputum will not contain elastic fibers, and pyrexia 
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may be absent, or, at least, not marked or of a septic type. The 
history is different from that of abscess. 

In gangrene the course is more rapid, there is greater 
prostration and constitutional disturbance, the expectoration 
is fetid and extremely offensive and contains broken down 
lung tissue. 

In hydatid cysts of the lung the general symptoms are 
milder than those of abscess. The percussion note, in the cen- 
ter of the affected area, has a more absolute flatness. The 
characteristic booklets in the expectorated matter are decisive 
when obtained. 

Abscess of the liver, sub-phrenic abscess, mediastinal ab- 
scess, encysted empyema, etc., breaking into the lung, may 
usually be disgnosed through the history and physical signs 
present prior to the involvement of the lung. Pus, from these 
sources, discharged through the bronchi, will not contain fibers 
of pulmonary tissue except, perhaps, at the immediate time of 
rupture. 

Abscess and empyema are alike most frequent after 
pneumonia, and if the latter be encysted, as is likely in a 
pneumococcus infection, it may readily be mistaken for ab- 
scess, especially if it discharges into a bronchus. The con- 
stitutional dijsturbance attending abscess is more severe than 
with empyema, also, the fever, rigors, sweating, pain and 
cough are more severe. Empyema shows more change in the 
contour of the affected side and more limitation of motion. 
Loss of fremitus, less abrupt transition from flatness to partial 
resonance, greater interference with conduction of voice and 
respiratory sounds also characterize empyema. When an 
empyema discharges through a bronchus the signs may re- 
semble those of a cavity in the lung so closely as to make the 
distinction between them impossible by the physical sig^s 
alone. 

The follow ing case illustrates this : 

Little girl aged 6 years. Had an indefinite illness lasting 
three months with a history of irregular fever. At time of 
examination had a temperature range of from 99°F. to 102.5° 
F. There were signs of effusion in the left pleura. Drainage 
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was advised but was delayed for some time. A small amount 
of pus was discharged through an opening between the fourth 
and fifth ribs. A few weeks after this the child began to 
spit up pus and the temperature range was from ioo° F. to 
105° F. There were now signs of a cavity under the center 
of the left scapula. The lower left lung was much retracted. 
The physical signs were identical with those of a cavity in the 
lung substance. Examination of the discharge showed at first 
pneumococci and streptococci ; later a few tubercle bacilli. 

Treatment. — The medical treatment of abscess of the 
lung consists in nourishing food and the liberal use of such 
tonics as iron, quinine and strychnia ; the employment of such 
antiseptic inhalations as have been recommended in bron- 
chiectasis, if the cavity has emptied and the discharge is fetid. 
Pyaemic abscesses are usually beyond treatment, medical or 
surgical. 

In single abscess following pneumonia, if the discharge 
is free and septic symptoms not alarming, it is well to post- 
pone surgical interference in order to see if the cavity will 
not close by cicatrization. In deciding the advisability of oper- 
ation the points to be considered are the general condition of 
the patient, the nature of the primary disease, the location of 
the cavity, whether it is multiple or single abscess, the pos- 
sibility of free drainage and the condition of the pleural tissues. 
Cases of pulmonary collapse, circumscribed gangrene and ab- 
scess resulting from septic accumulations in the bronchi from 
the pressure of tumors, aneurisms, injuries to the throat, etc., 
are not surgical cases and these conditions should always be 
excluded. 

After having located the diseased area as nearly as pos- 
sible, the presence of pus must be determined by exploratory 
puncture. These punctures may l)e repeated several times 
if necessary to locate the cavity. It is not always easy to 
locate a cavity with the exploring needle, as the location is 
apt to be higher in the lung than the signs indicate. The ex- 
ploration may be made without anaesthesia, though in many 
cases this is impossible. Chloroform is the best anaesthetic for 
this purpose and the anaesthesia must not be profound. If pus 
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is obtained the needle is left in place as a guide, and resection 
of one or more ribs is proceeded with. As it is difficult to tell 
how much room is needed, it is well to make a vertical incision 
instead of the oblique one often used in operating for 
empyema. 

As it is often impossible to tell with certainty that pleural 
adhesions are present it is well to proceed, up to the ix)int of 
incising the pleura, as if they were absent. Godlee recom- 
mends stitching the pleural surfaces together, including a space 
from one and a half to two inches in diameter, with six or 
eight stitches. The pleura is now incised and if air draws 
through into the pleural cavity, more stitches are introduced. 
This method has several advantages over a primary operation 
for producing pleural adhesions. If the abscess is near the 
surface of the lung a pair of sharp-pointed forceps are intro- 
duced along side of the needle, the latter is withdrawn and the 
opening enlarged with the finger. Even in deep-seated ab- 
scesses it is probable that this method of entering the lung is 
preferable to the use of the actual cautery. Haemorrhage may 
be controlled by plugging. The drainage tube should be fixed 
to the chest wall with plaster, as it is more likely to become 
displaced than in empyema. The wound of the soft tissues 
should be treated with chloride of zinc (40 grains to the 
ounce) and packed, around the tube, with gauze wet in the 
same solution and covered with iodoform (Godlee). 

Irrigation of the cavity should not l>e practiced. Anti- 
septic powders may be introduced, but they do little good. A 
few layers of gauze covered by oakum or wood wool is a con- 
venient dressing when the discharge is abundant and offensive. 
Frequent change of dressings is necessary. The tube should 
be removed frequently and cleaned. It should not, however, 
be removed for the first two days or it may be difficult to rein- 
troduce it. The tube should remain until expectoration has 
ceased and the discharge through the wound has diminished 
to a teaspoon ful or so daily. 




PULMONARY GANGRENE 



Gangrene of the lungs is .'i condition of necrosis and de- 
cuniposition of lung tissue. It is almost always secondary ti) 
inflammatory conditions of the lung. Laennec's division of 
circumscribed, and diffuse gangrene, is still adopted as most 
convenient, though in the so-called circumscribed variety the 
|)eri|jheral limilalinns of the gangrenous area cannot always 
be defined. 

Pulmonary gangrene is not fr€([ueni, as the post-mortem 
statistics of various hospitals show its presence in from only 
one-balf to three-fourths of one per cent, of the cases of pul- 
monary disease. 

.■Etiologv. — The microorganisms which induce gan- 
grene may reach the lungs through the bronchi, bliwd vessels, 
or by extension from some adjacent organ. Various organ- 
isms are found in the necrotic lung tissue. The staphylococcus 
pyogenes aureus is snpixised to l>e the primary cause of the 
necrosis (Bonomel. Special microbes have been described, 
and such organisms as leptothrix. aspergilli, sarcin^e, etc., arc 
frequently found. It is likely that several saprophytic organ- 
isms may be involved in the production of gangrene. 

Gangrene of the lungs occurs in connection with pneu- 
monia, and while rare its occurrence is favored by lack of 
nutrition, alcoholism, diabetes, nephritis and senility. Influ- 
enza pneumonia may be followed by gangrene. The influence 
of mixed infections in pneumonia upon the occurrence of gan- 
grene is not fully understood I-obular pneumonia, secondary 
to the infections diseases, may rnrely terminate in multiple 
gangrenous foci. 

Pulmonary gangrene may supervene upon septic inflam- 
mation occurring in connection with chronic pneumonia. 
Bronchiectasis may cause gangrene by the retention of septic 
products in the bronchi, or through the occurrence of septic 
lobular pneumonia of adjacent lung tissue or even of the op- 
posite lung through inhalation of septic material. 

Loss of sensibility or paralysis of the larynx allowing 
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of the passage of food, secretions, etc., into the bronchi may, 
particularly in the insane, be a factor in producing gangrene 
of the lungs. Regurgitated matter from the stomach may 
also be drawn into the lungs. Gangrene of the lungs may 
occur secondary to cancrum oris, epithelioma of the mouth, 
tongue or oesophagus, diphtheria, etc. Suppurating bronchial 
glands may, by establishing communication between the 
oesophagus and bronchi, cause gangrene. Tumors or aneur- 
isms in the mediastinum or lungs may cause gangrene by ob- 
structing the bronchi and causing dilatation of the tubes, re- 
tention of secretions and septic pneumonia and gangrene. 
Pressure of tumors upon the vessels or nerves of the lungs has 
been considered a cause of gangrene. Pulmonary tuberculosis 
rarely results in gangrene. 

Septic emboli in the lung may cause gangrene. They 
may occur from thrombosis of the lateral sinus, thrombi in 
the uterine veins in puerperal fever, or from the veins sur- 
rounding foci of suppuration. Typhoid fever, erysipelas and 
many other conditions may cause embolic gangrene of the 
lungs. 

Abscess of the liver, fecal abscess, sub-diaphragmatic ab- 
scess, cancer or gangrene of the oesophagus may cause gan- 
grene of the lungs by extension. Wounds and injuries of the 
lungs with extensive extravasation of blood may be followed 
by gangrene with or without pneumonia. Poisoning by foul 
air may result in gangrene of the lungs. 

Morbid anatomy. — If the gangrenous area is near the 
surface of the lung the pleura will be inflamed and covered 
with lymph. The gar^renous area may be small or may in- 
volve the greater part of a lobe. Embolic gangrene may be 
wedge-shaped. 

In circumscribed gangrene the necrotic area is sur- 
rounded by a zone of inflammation by which nature attempts 
to limit the extension of the process. The gangrenous area 
may be black, gray or greenish and the necrotic tissue may 
have been partially expectorated. The contents of the cavity 
will be fetid, of a pulpy or semi liquid consistence, and may 
consist largely of blood. The walls of the cavity may be 
ragged, or may consist of granulation tissue. Well developed 
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induration may surround the cavity in cases which have lasted 
some time. The bronchi and vessels of the affected area may 
remain as shreds in the necrosed mass, or may have been de- 
stroyed. The neighboring bronchi are inflamed and contain 
fetid matenaJ. 

In circumscribed gangrene there may be one or more 
foci. The lower lobe is more often affected than the upper lobe, 
and the peripheral portion of the lung is more involved than 
the centre. The lung tissue surrounding the gangrenous area 
IS congested or consolidated, and surrounding this is an area 
of well marked oedema. 

When the gangrenous area extends rapidly, severe 
hemorrhage may occur from rupture of vessels. Perforation 
of the pleura may occur. Abscess of the brain is sometimes 
associated with circumscribed gangrene of the lungs. The 
bronchitis which accompanies gangrene and which results 
from the irritation of decomposing material in the bronchi 
may be very severe. 

Diffuse gangrene has no limiting zone of inflammation. 
The affected area usually has a fetid odor, is gray or black iTi 
color, of a doughy or pulpy consistence, or may be a semi- 
fluid mass in a ragged cavity. The pleura may Ije necrotic 
and empyema or pyopneumothorax may be present. 

Diffuse gangrene, while rare, is sometimes met with in 
connection with pneumonia, and rarely after obliteration of 
a large pulmonary artery though the infection resulting from 
this cause does not often sphacelate. The larger portion of :i 
lobe may he involved. 

Clinical history. — There may be no history indicative 
of gangrene of the lungs. In the insane or in diabetic sub- 
jects and in embolic gangrene even the odor of the sputum 
and breath may be absent. 

The very great variety of aetiological factors for gan- 
grene of the lungs lead us to expect a marked want of uni- 
formity in its clinical history. There may be a histon,- of chills 
with irregular fever and great prostration. Pain may be pres- 
ent if tile pleura is involved. Haemoptysis may be an early 
symptom and may rarely be profuse and fatal. Dyspucea may 
be severe in cases showing great prostration. Cough may or 
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may not be troublesome, Felid breath usually precedes ex- 
l>ectoration. Tbe expectoration is yellow, brown or black; 
purulent or bioody; alkaline at first, but later acid. It forms 
three layers on standing: an upper of grayish froth; a middle. 
watery and clear: and a lower layer containing shreds of hmg 
tissue and, possibly, elastic fibers. 

In rare instances large fragments of lung tissue may be 
coughed up. According to Osier elastic tissue is almost in- 
variably present in the sputum. The fetor of the sputum is 
more marked than in fetid bronchitis or pulmonary abscess. 
It is particularly offensive when there is free communication 
between gangrenous cavities and the bronchi. 

When gangrene follows pneumonia there may be early 
prostration, small, feeble, irregular pulse, septic fever and 
fetid expectoration. In some cases of gangrene after pneu- 
monia, with great prostration, cough and expectoration may 
be absent. 

Symptoms anii diacnosis. — Fever, cough, pain, dysp- 
ncfa, great prostration, fetid breath with expectoration pre- 
senting the characteristics of gangrenous sputum are the chief 
symptoms of gangrene of the lungs. The physical signs are 
often more inconclusive than the general symptoms. 

Signs of cons4jli(lation followed by evidence of Ihe forma- 
tion of a cavity, especially after pneumonia, and with the 
characteristic sputum and breath will enable us to diagn(*se 
circumscribed gangrene. In children there may be only the 
signs of broncho-pneumonia. 

In diffuse gangrene there will be evidence of more or less 
complete consolidation of tlie lung. The voice and respiratory 
signs of consolidation are modified or wanting as the bronchi 
of the affected area are more or less occluded. The diagnosis 
rests mainly on the history, prostration, fever and character- 
istic sputimi and breath. The sputum should be examined 
microscopically for lung tissue. 

Bronchiectasis, putrid bronchitis, pulmonary abscess with 
fetor, rupture of an empyema into the lung, and local necrosis 
of a phthisical cavity may resemble pulmonary gangrene, Tn 
all lung cavities, other than gangrenous, presenting fetor, the 
appearance of the fetor is subsequent to the signs of a cavity. 
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while in gangrene the fetid expectoration precedes the signs 
of a cavity. In empyema there will be a history of pleurisy 
prior to the expectoration of a quantity of pus, possibly fetid: 
but gangrenous odor will usually be wanting and lung tissue 
will be absent from the expectoration unless at the immediate 
time of rupture. 

Treatment. — The treatment of pulmonary gangrene is 
chiefly supporting, with absolute rest in bed. If there is much 
j)ain or cough small doses of mor])hia may be given, but care 
should be taken not to depress the patient. 

Quinine, strychnia, whisky and milk with concentrated, 
nourishing food are the chief necessities. Disinfection of the 
air passages may be accomplished by the methods recom- 
mended for bronchiectasis. If the creosote bath cannot be tol- 
erated, inhalations of vapor of carbolic acid (J \>cv cent.) may 
l)e used. Carbolic acid is also recommended for internal use 
in doses of from four to twelve grains daily. An inhaler may 
l)e used for vaporizing the air j^assages, saturating the sponge 
with a solution of creosote, menthol, aristol, eucalyptus, etc., 
using from ten to fifteen per cent, of any combination desired. 

The sulKutaneous injection of guaiacol in sterilized oil, 
in daily doses of fifteen grains or more, is highly recom- 
mended by Weil. Several observers have reported good re- 
sults from these injections. Injections of antiseptic substances 
directly into the affected area of lung has been advised but is 
of doubtful utility. Traube advises the internal administra- 
tion of the acetate of lead ; recoveries have been reported under 
this treatment. 

When gangrenous cavities are circumscribed and acces- 
sible, drainage is to be considered. 



CHAPTER XIV. 

PULMONARY TUBERCULOSIS. 

Pulmonary tuberculosis (consumption, phthisis) is an in- 
fectious disease pf the lungs caused by the bacillus tubercu- 
losis. It is the most widespread and prevalent disease affect- 
ing the human family. Existing from the earliest times and 
recognized by Hippocrates it has continued its ravages through 
centuries and still maintains its position as the most fatal mal- 
ady of mankind. 

One-seventh of all deaths from disease are said to be due 
to some form of tuberculosis. The U. S. Census Report for 
1890 gives 102,188 deaths from consumption. Vaughn esti- 
mates, from the Census Report, that one person out of every 
sixty of the population is affected with tuberculosis. 

Statistical evidence is in favor of the decrease of tuber- 
culosis, and some local statistics show marked diminution of 
the disease. According to Russell there was a decrease of 
44 per cent, in the death-rate from tuberculosis in the city of 
Glasgow from i860 to 1894. In Massachusetts there is re- 
ported a decline of 20.2 per cent, per 10,000 in the death-rate 
from pulmonary tuberculosis between 1853 and 1895. Biggs, 
commenting on the prevention of tuberculosis by the New 
York Department of Health, says, "The death-rate in New 
York from tuberculosis shows an almost regular and rather 
rapid decrease from year to year." Pollock says, ''We have 
witnessed the immense decrease of deaths from phthisis and 
a decided lengthening of its duration. Fewer die of it, and 
are slow to die when affected.'' 

The modern conception of the nature of tuberculosis, the 
result of the discoveries of Koch, is a striking endorsement 
of the doctrines of Laennec who maintained the unity of 
tuberculous processes; also of Villemin who in 1865 demon- 
strated the infective nature of tuberculosis by inoculation ex- 
periments. 

29S 
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-Etiology. — We will not consider here the morphologi- 
cal characteristics of the tubercle bacillus nor the conditions 
governing its culture and existence. In the vast majority of 
instances its presence in the lungs is the result of post natal 
infection. This infection occurs through the air passages or 
through the blood vessels, and, in rare instances, by extension 
from the bronchial Jymphatics. Infection may occur in several 
ways. 

Hereditary transmission. The possibility of inherited 
tuberculosis has long been a matter of dispute between those 
who believe in its direct inheritance (Cohnheim, Baumgarten) 
and those uho heHeve only in the inheritance of constitutional 
predisposing factors. Sims Woodhead says, "From the pub- 
lic health point of view the tubercle bacillus must be looked 
upon as the fons et orign mali, and all statistics that have re- 
cently been collected go to prove that the tubercle bacillus does 
its work, as a rule, in the post natal period. Although there 
may be a few cases of congenital tuberculosis, all statistics 
point to the fact that tuberculosis is contracted after birth." 
According to Ransonie heredity may act through direct, active 
infection before birth: through hereditary transmission of 
latent germs: and through tlie transmission of a susceptible 
constitution, hut heredity has much less to do with consump- 
tion than is popularly supposed. 

Direct transmission must occur through the sperm, the 
ovum or through the hlood by the medium of the placenta. 
Although bacilli have been found in the semen fjani, Wei- 
gert) experimental resuhs (Gartner) and clinical evidence 
are against this method of transmission. Osier considers the 
fact that the bacillus will not attack the nuclear material of 
which the spermatozoon is made as good negative evidence on 
this line. Baumgarten has detected bacilli in the ovary of the 
rabbit artificially fecundated with tuberculous semen. The 
possibility of infection by the ovum cannot lie denied in view 
of the alK)ve experimental facts. 

The most frequent method of congenital transmission is 
through the blood current by way of the placenta. This was 
suggested by Cohnheim and developed by Baumgarten. who 
believes the bacillus is introduced through the placenta and 
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umbilical vein ("placental infection"), or by the ovum itself 
( "germinalive or congenital infection"). Buggs has found 
bacilli in the uterine wall at the site of the placental insertion, 
in the blond of the umbilical vein, and in the vessels of the 
infant's liver. Against Virchow's objection that the bacilli. 
in germinative infection, would interfere with the develop- 
ment of the ovum. Baiimgarten brings his theroy of the latency 
of tuberculosis. While the possibility *)l the latency of tuber- 
culosis is borne out by the experiments of Mafucci with avian 
tuberculosis, the acceptance of Baumgarten's application of 
his theory in explanation of atavism in tuberculosis is hardly 
to l>e expected. 

Both clinical evidence — as shown by the presence of 
tuberculosis in 27.8 per cent, in 2,576 autopsies on children 
who died during the first year of life ( Botz), and by the fre- 
(|uent occurrence of localized tuberculosis in children — and 
experimental results are in favor of the occurrence of con- 
genital tuberculosis. On the other hand, inoculations made 
from the tissues of fojtuses from tuberculous mothers are 
usually negative, and the percentage of cases of congenital 
tuberculosis is very small. Ogle's statistics show that lieCween 
the second and tenth years of life there is a great decline in 
the mortality from tuberculosis, and that between the tenth 
and twentieth years of life the liability of females to tuber- 
culosis is fifty per cent, greater than males. These facts do 
not confonn with Baumgarten's theory of latent tuberculosis. 
These matters refer particularly to the general infection of 
tuberculosis and we will not pursue them further.' 

The manifestations of parental heredity have been vari- 
ously estimated at from ten to sixty-six per cent, The fre- 
quency of its manifestation is the principal source of the gen- 
eral belief in the heredity of tuberculosis. The belief that 
fathers tran,smit the disease most often to sons, and. piT co*i- 
tra. mothers to daughters, is not borne out by statistics. It is 
generally stated that females are the subjects of hereditary 
tuberculosis more often than males, and that heredity is most 
often from the maternal side. 

InfecHoit by inhalation. The inhalation of dust contain- 
ing bacilli is probably the most frequent method of infection. 



Fliigge tiiinks that infectiuii is nut pruduced by dried sputiun 
nr dust containing bacilli, but by finely divided particles of 
spiitimi floating in the atmosphere. 

The greater frequency of Uiberculiisis in towns and cities 
and in the most condensed districts of these places indicate 
the greater facilities for infection which attend the massing 
of many individnals within restricted limits. Bacilli have been 
found in the dnst of street-cars and various public places. 
Nutall estimates that a patient with mmlerately advanced 
tnbercnlusis ex]>ectorates from one an<l a half tii four billions 
of bacilli in twenty-four hours. If this be anywhere near the 
truth the effect of the free e.xercise of the great American 
prerogative of frequeiU and indiscriniiuate expectoration can 
lie readily surmised. Cornet's inoculation e.\periments with 
dust from hospital wards, asylums, prisons, etc., show a de- 
gree of infectiousness more or less pro)xirtionate to the con- 
stancy of occupancy by tuberculous cases, and of inverse rela- 
tion to the degree of cleanliness, etc. Medical wards were 
six times as infective as surgical wards. Again, bacilli were 
not found in dnst from two wards occupied by tuberculous 
cases. Pollock, judging from th« results in the Brompton 
Hospital for Consumptives, does not favor the idea that hos- 
pital infection is frequent. Hance fcnnid the dust from vari- 
ous public places infective. Joccoud. Dumontpallier think 
contagion in hospitals imlikely. Pean thinks it likely. Terrier. 
Debove think hospital contagion extremely likely to iwcur. 

The fact that the vast majority of cases of tuberculosis 
are of the respiratory system: the great i)revalence of the 
disease in institutions where inmates are confine<l to close 
quarters and a limited amount of fresh air: and the direct re- 
lation lietween the incidence of the disease and the degree of 
intimacy of association with tuberculous subjects or infected 
dwellings or places, all emphasize the possibilities of infection 
by inhalation. 

Infection by inoculation. The experiments of V'illeniin. 
Cohnbeim, and Salnionson have proved the possibility of this 
mode of infection. Inoculation may occur through the skin 
by washing soiled linen, scratches from a broken sj)ittoon. in- 
fected earrings, infected hyixKlermic syringe, in making post 
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mortem examinations on tuberculous subjects, and in perform- 
ing circumcision. Baumgarten says that inoculation of the 
superficial layers of the skin is impossible, subcutaneous inocu- 
lation being necessary to insure infection. Inoculation by the 
alimentary canal may occur through kissing consumptives, by 
the use of infected tableware, and by contact with coughed 
up particles of sputum. Direct inoculation through the gen- 
erative passages, while possible, must be extremely rare. Ger- 
lach, Ballinger and others have shown the infective quality of 
milk from tuberculous cattle. [Hay found bacilli in 51 out 
of 351 separate samples of cows' milk, and in 4 out of 204 
mixed samples.] Ernst has shown that milk may be infective 
even in the absence of. tuberculous mammitis in the animal 
from which it is obtained. According to Bang butter made 
from the milk of tuberculous cows mav be infective. Osier 
thinks the frequency of mesenteric tuberculosis in children 
may be explained by the infective qualities of milk. 

Experiments show the possibility of infection in animals 
by the use of the flesh of tuberculous subjects. This mode of 
infection is extremely rare in human tuberculosis but presents 
possibilities which should be guarded against. The Royal 
Commission upon Tuberculosis states, *'We must believe that 
any person who takes tuberculous matter into his body incurs 
some risk of acquiring tuberculous disease.'' 

Inoculation, on the whole, plays an unimportant part in 
the mode of infection of human tuberculosis. 

Predisposing causes of infection. The geographical dis- 
tribution of pulmonary tuberculosis shows that while prac- 
tically absent in certain arctic regions, deserts, and at g^eat 
altitudes, yet in no habitable part of the earth does there exist 
complete immunity. 

Climate. The climatic conditions favoring infection are 
moisture and heat. The bad effect of wet sub-soil was shown 
by Bowditch in 1862, who said ''A residence on or near damp 
soil is one of the primal causes of consumption in Massachu- 
setts." Buchanan's investigations corroborate this view in 
regard to the effect of wetness of soil. While hot climates 
seem to favor an active course for tuberculosis, we may accept 
Hirsch's statement that 'The mean level of the temperature 
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has no .significance for the frequency or variety of phthisis in 
any locality," Low altitudes, moisture, rapid and extensive 
changes in temperature, and cloudiness are the climatic feat- 
ures which favor pulmonary tuberculosis. 

Race. No race is exempt. Aboriginal people develop 
susceptibility when removed from their usual conditions of 
existence. Thus the Negro in Africa is not as susceptible as 
in America though this race exhibits unusual susceptibility 
under all conditions. Susceptibility in the American Indian 
has increased since the conditions governing his early history 
have changed. Statistics show that a relative immunity ex- 
ists among the Jews. 

Sex. Apart from difference at certain ages there is 
practically no variation between the sexes as to liability to 
infection, the mean annual mortality for a period of thirty 
years being 2,814 f'^r males, and 2,4:38 for females (Kidd). 
Ogle's statistics show that for th« first few years of life the 
mortality for the two sexes is alike; between five and thirty- 
five the female mortality greatly exceeds the male; after this 
period the male mortality exceeds the female. This applies to 
pulmonary tuberculosis and not to general tuberculosis. The 
influence of pregnancy on infection has been much discussed. 
Pollock states that the periods of puberty, of gestation, of 
parturition and lactation are dangerous to individuals predis- 
posed to tuljerculosis. This is true with possibly the exception 
of pregnancy in certain individuals in whom the latter state 
stimulates nutrition to an extent which antagonizes all pul- 
monary diseases. 

Age. No age is exempt. Hippocrates states the recog- 
nized fact that pulmonary tuberculosis is most frequent from 
the eighteenth to the thirty-fifth year, [1881 — i8go. of 397.- 
559 total deaths. 118.598 were from consumption, at ages be- 
tween 25 and 35 years— Ransome.] Landousy has demon- 
strated the tuberculous nature of several cases of broncho- 
pneumonia in children under two years of age. 

Occupation and environment. Occupations involving the 
breathing of impure, overheated, or dusty air predispose to 
infectiorj. Sedentary or indoor vi/ork, bad ventilation and 
drainage, the overcrowding of employes in close quarters 
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etc., are facturs of envinmmeiit. Flick's iiivesligations in 
Philadelphia, and Ransome's in Manchester. Hngland, have 
demonstrated that infection clings to certain dwellings once 
they have become infected by tubcrculons residents. 

Individual predisposition. Tlie modern nnderstanding of 
the infectious nature of titl»erculosis has tended to modify the 
ancient theory of predis]>ii5ition — a theory dating from the 
time of Hippocrates and (ialen and postulated on presence of 
a special predisposition to tul>erculosis. It is argued by many 
that individual predisposition consists merely in an inherited 
general constitutional liability to all depressing influences. 
i. e., the jiredisposing factors of tuberculosis, This argument 
does not materially affect the position of those who hold to 
the doctrine of predisposition. 

Statistics undoubtedly show family tendency to tuber- 
culosis, and, moreover, show that the mother's influence is 
greater than the father's as regards both sexes; and that the 
disease appears al an earlier age when there is family tendency. 
particularly in females. Could Baumgarten's theory of latent 
tuberculosis be established in all its phases the matter of pre- 
disposition would assume a new position. 

General atid local diseases. Measles, whooping-cough. 
inHuenza, variola, diabetes, insanity, syphilis, and. in some 
degree, all depressing diseases predisp(^>se to tuberculosis. 
Bronchitis, pneumonia (rarely), pleurisy, chronic heart dis- 
ease particularly steno.sis of the pulmonic valves, are predis- 
posing factors to tuberculosis of the lungs. 

The opinion that a large proportion of pleiirisie.s are 
tuberculous is sup|)orted by post-mortem evidence and by the 
subsequent history of these cases. Kokitansky taught an an- 
tagonism between tuljerciilosis of the lungs and physical 
changes in the heart resiiltirg in obstruction to the pulmonary 
circulation. This has been denied by many, but is sui)portecI 
by several observers of great clinical experience. Lonis be- 
lieved in the antagonism between mitral disease and tnljercu- 
losis, and J. E. Graham states that mitral stenosis antagonizes 
tnberculosis of the lungs. Olt believes that left-sided disea.se 
of the heart is antagonistic to pulmonary tuberculosis. The 
fact that mitral disease is occasionally associated with tuber- 
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ciilosis of the lung does not invalidate these views. My own 
experience is decidedly in accord with these observers as I 
have never seen tuV)erculosis of the lung develop in a person 
the subject of disease of the left side of the heart which par- 
ticularly affected the pulmonary circulation. 

The following case is of interest in this connection: 

Woman aged 24. Married. A few weeks after child- 
birth she developed an acute, lobular, tubercular pneumonia of 
the right lung. After three weeks of severe illness there were 
two weeks of improvement when another attack of pneumonia 
developed, followed by signs of a cavity in the right lung. 
Shortly afterwards she developed an acute rheumatism with 
signs of an acute endocarditis with mitral localization. After 
the appearance of the mitral lesion (regurgitant) there was 
much improvement in the lung symptoms and the patient was 
soon up and about, and after several months adopted a change 
of climate. While recovery was impossible in this case the 
advancement of the disease was imdouhtedly checked by the 
occurrence of the mitral lesion. 

It is claimed that traumatism is a factor in producing 
tuberculosis. Surgeons, generally, recognize the effect of 
traumatism in disseminating local tuberculosis. Mendelssohn 
has recorded cases where contusions of the chest have been 
followed by pulmonary tuberculosis. 

Morbid AN.A,TOMY.^Histologicaliy a tuberculous nodule 
is a non-vascular structure consisting of a central substance 
made up of one or more multinucleated giant cells, or of a 
granular substance surrounded by giant cells. These cells 
may be connected by a network of anastomotic processes: out- 
side of the central structure there is usually found large 
epithelioid cells with large nuclei and granular protoplasm. 
These cells lie in the network formed by the processes from 
the giant cells; surrounding these structures is a more or less 
indefinite zone of lymphoid cells contained in a homogeneous, 
or fibrillated reticulum which is best marked in slowly de- 
veloped lesions. 

The changes which occur in a tuberculous nodule are 
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caseation and fibrosis. Whether the change assumes one form 
or the other depends on the mode and extent of the infection, 
and on the resisting power of the individual. This defensive 
action of the body against the action of the bacilli is supposed 
to depend in part on phagocytosis (Metschnikoflf), and partly 
on an antitoxic action of the serum and blood plasma which 
is derived from the leucocytes either by a process of excretion 
or by their destruction. 

In caseation the cells in the center of the nodule become 
swollen, fused, and lose their structure (coagulation necrosis 
— Cohnheim) becoming opaque and homogeneous (gray 
tubercle); fatty degeneration occurs and the nodule becomes 
cheesy and of soft consistence and yellow color (yellow 
tubercle), particularly in large and diffused lesions. Caseous 
lesions may soften and form a cavity or they may become 
calcified by the deposit of lime salts and be expectorated or 
encapsulated. 

Fibrosis occurs when coagulation necrosis is limited and 
the zone of lymphoid tissue is transformed into dense con- 
tracting tissue. This change postulates resisting power of the 
tissues and is Nature's method of limiting the lesion. It oc- 
curs in infections of limited severity and extent especially 
when occurring through the vessels. 

The type of the lesion in the lung will depend on the mode 
of infection. If this is through the vessels, coming from a 
caseous focus in some other organ or tissue (Buhl) or in the 
lung itself or as part of a general tuberculosis, there results 
a more or less extensive eruption of disseminated miliary nod- 
ules from embolic arrest in the alveolar walls. These nodules 
are most numerous at or near the apex of the lung. The lung 
tissue between the nodules may be normal, congested or 
(edematous, or may present areas of consolidation. In some 
cases there is a tendency to necrosis and softening of the nod- 
ules if the case is not too rapidly fatal; in others there is a 
tendency to fibroid induration of the alveolar walls and sur- 
rounding tissues. Fusion of the nodules, in the earlier stages 
before the softening of "yellow" tubercle appears may give 
the tissue a gray, gelatinous appearance (Laennec's gray in- 
filtration). 



If the infection occurs through the air passages loiigmenl 
is found in the terminal bronchioles or the alveoli, and there 
results peri-bronchitis and broncho-pneumonia. The stmct- 
iiral changes are, chiefly: epithelial accumulation within the 
alveoli; fibrinous exudation and leucocytes in the alveoli; cel- 
lular infiltration and thickening of the alveolar walls and 
terminal bronchi; increase in the interlobular connective tissue. 
Tliese changes are variously associated and the preponderance 
of one or the other will depend on the type and stage of the 
lesion. The alveolar accumulation of epithelial cells is similar 
to that of ordinary lobular pneumonia and is a characteristic 
lesion of the majority of cases of acute tuberculosis of the 
lungs, and of the. acute phases of the so-called fibro-caseous 
variety. 

Fibrinous exudation and leucocytes within the alveoli are 
foutid in some of the most acute forms of the disease — the 
lobar type of pneumonic tuberculosis. The consolidation re- 
sembles that of croupous pneumonia but there is more or less 
epithelial proliferation. These intra-alveolar changes give the 
tissue a reddish or grayish-yellow color. It is friable and soft 
with a more or less lobulated periphery. The breaking down 
of the tissue may form cavities of various sizes with the soft, 
irregular walls. 

Infiltration and thickening of the alveolar walls and bron- 
chioles is a constant and characteristic lesion of all cases of 
pulmonary tuberculosis. It replaces and gradually obliterates 
both the alveoli and the pulmonary capillaries, which latter 
effect is probably largely responsible for the tendency to retro- 
grade metamorphosis exhibited by fibrocaseous tuberculosis 
of which this lesion is particularly characteristic. 

Increase in the interlobular connective tissue is a feature 
of the chronic forms of tuberculosis. There is a greater ten- 
dency to fibroid development than in the inter-alveolar tissue, 
less tendency to degeneration, and blood supply is generally 
maintained. Extensive induration of the lung may result 
from this process in chronic tuberculosis. Cavities, when 
present, have dense, fibrous walls. 

More or less bronchial catarrh is associated with these 
changes. The bronchial wall is infiltrated with cells and ulcer- 
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ation may be present, The peri-bronchial tissue may show cell 
infiltration. Large cavities may be traversed by fibrous bands 
formed from bronchi, or arterial chords which are generally 
closed by thrombosis and obliterating changes before ulcer- 
ation of the wall results in haemorrhage. Aneurism of the 
vessel may occur, however, hefore these changes take place, 
and be followed by fatal haemorrhage. 

Bronchial stenosis, dilatation, ulceration: pulmonary 
emphysema, collapse, tedenia, gangrene; pleural adhesions, 
thickening; miliary tuberculosis of the pleura or pericardium: 
pneumothorax, pyopneumothorax, and tubercular enlargement 
of the bronchial glands in children (Loomis, Ballinger) are 
the principal asswiated chest lesions. Lesions of other organs 
are frequent. 

The lung lesions occur in endless variety and degrees. 
and we will not attempt to recount them. Miliary nodules 
are frequently found in the lung having been distributed by 
the circulation from a focus of inspiratory origin and pneu- 
monic nature. More frequently the secondary foci are due 
to transmission of infective material by aspiration aided by 
gravitation from one part of the lung to another. 

The characteristic apical invasion of tuberculosis which 
is common to all varieties of the disease is generally explained 
on the ground of lessened functional activity. This localiza- 
tion is most commonly an inch or two below the immediate 
apex and nearer the posterior surface than the anterior. A 
less common location is just below the outer third of the 
clavicle in the outer portion of the upper lohe. Fowler shows 
that tuberculous lesions of the lung progress, as a rule, by 
distinct routes and almost always from above downward. 
From the primary foci in the apex, extension is downward in 
the anterior portion of the lobe just within the margin. The 
middle lobe of the right lung is usually affected secondarily to 
the upper right lobe, and late in the disease. It frequently 
escapes altogether. 

The lower lobe of the lung previously affected becomes 
involved early, usually Iiefore necrosis of the upper lobe has 
occurred and before the op-posite apex is affected. The site 
of the lesion in the lower lobe is a spot midway between the 
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border of the scapula and the spinous processes of the verte- 
brae and opposite the fifth dorsal spine. Fowler considers the 
involvement of this area early in the disease as characteristic 
of the chronic varieties of tuberculosis and of immense clini- 
cal importance. Extension from this area is backward and 
along the line of the interlobular septum. Extension toward 
the base is usually by scattered areas. Basic lesions occurring 
in the absence of apical lesion are either non-tubercular, or 
the tubercle is secondary. Invasion of the opposite apex, to 
that primarily affected, may be early, but usually not till after 
the invasion of the lower lobe of the lung primarily affected. 






Extension of lesion Position of arm when vertebral border of 

of lower lobe along the scapula marks line of extension of lesion 
interlobar septum. along interlobar septum. 

(After Fowler.) 

The lesion is symmetrical with that of the primary lesion, but 
occasionally may affect the upper lobe close to the septum and 
opposite the axillary region. Occasionally the lesion crosses 
from the upper lobe of one lung to the upper portion of the 
opposite lower lobe. 

Cavities result from necrosis and ulceration of a tuber- 
culous area, usually from the result of these processes upon 
the bronchi of the affected area which become dilated from 
retained secretion. The center of a caseous area may ulcerate 
and form a cavity without involving the bronchi. Three 
forms of cavities are found : The recent ulcerative cavity of 
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acute cases, with soft necrotic walls without limiting mem- 
brane, — these cavities may rupture into the pleural cavity and 
cause pneumothorax : Cavities with well defined walls of lim- 
iting membrane which secretes pus and which gradually 
undergoes slow necrosis with increasing size of the cavity, — 
these cavities may be crossed by trabeculae of arterial and 
bronchial cords, and are found in the chronic varieties of 
tuberculosis; Stationary cavities, quite small, with smooth 
lining membrane surrounded by dense, fibrous tissue. — they 
may communicate with the bronchi {cicatrices Ustxileuses — 
Laennec). 

Clinical history. — No one infection of the human or- 
ganism exhibits such a varied clinical history and course as 
tuberculosis, and especially so in regard to its pulmonary man- 
ifestations of which many classifications embodying much 
variety of nomenclature have been made. It is unnecessary to 
discuss these classifications. 

Basing our distinction partly on the mode of infection 
and partly on the gross character of the pathological changes, 
we recognize four more or less distinct types of pulmonary 
tuberculosis, i. e., miliary tuberculosis, fibroid tuberculosis, 
acute pneumcaiic tuberculosis, and chronic pneumonic tuber- 
culosis. The frequent combination of these types of the 
disease gives pathological and clinical justification for the 
various classifications which have been alluded to, but for the 
sake of brevity and clearness the above division has ad- 
valitages. 

Miliary tuberculosis of the lungs occurs as a feature of 
general tuberculosis, or an eruption of miliary tubercles may 
occur as a current or terminal event in other forms of pul- 
monary tuberculosis. A caseous focus may discharge into a 
branch of the pulmonary vein (Weigert). In some cases, as 
in those which follow* measles, whooping-cough, typhoid fever, 
etc., no source of infection can be discovered. 

Miliary tuberculosis is more common in children than in 
adults, and is rare after fifty, though it may occur at any age. 
The lungs are large, hyperaemic and full of discrete tubercles 
of recent formation about the size of a pin's head and g^ay 
in color or semitransparent. \\nien miliary tuberculosis is 



FULHOHARV TUBERCULOSIS. 



31' 



secondary to chronic lesion of the lung the tubercles are less 
clearly defined, are grouped together, show caseation, and are 
most plentiful in proximity to the original lesion. The pri- 
mary lesion may assume a broncho-pneumonic type. 

There is a historj- of sudden onset with general malaise, 
loss of appetite, headache and fever. Ha;moptysis may mark 
the onset or there may be marked bronchitis with muco-pum- 
lent or rusty sputum. Dyspncea is severe and out of propor- 
tion to tlie physical signs. Cyanosis is a distinctive feature be- 
cause of its severity. It is most marked in the lips and finger 
tips. The cheeks are flushed, cough troublesome, pulse rapid 
and feeble, and the respiration may be from forty to eighty per 
minute. The temperature ranges from too'' to 103.5° F- ^ri'^ 
according to Fowler presents a continuous and an inverse 
lyiie. In the former it rises gradually and continues high with 
slight morning remi,ssions: in the latter tlie maximum tem- 
perature is in the morning instead of the evening, 

A typhoid state may develop towards the end of the case. 
Acute miliary tuberculosis is generally fatal in from two to 
Ihree weeks though it may last for three or four months. 

Fibroid tuberculosis is a chronic miliary tuberculosis oc- 
curring most often as a primary affection of the lungs in per- 
sons of good resisting power and without predisposition. In 
these persons a moderately severe or extensive infection 
through either the vessels or air passages may result in miliary 
tubercle with a tendency to fihroit! transformation rather than 
caseation and softening. 

It occurs most often in men and in those whose dusty oc- 
cupations favor sclerosis of the lung ti.ssue. Apical invasion 
is the rule as in other forms of tuberculosis though secondary 
lesion may occur in any portion of the lung. The lesions oc- 
cur as isolated nodules which are indurated, pigmented and 
feet like shot in the lung tissue; or are grouped as nodules or 
areas of induration. Fibroid miliary tuberailosis of the lung 
may occur in connection with intestinal and mesenteric tuber- 
culosis, and there is also, as a rule, miliary tuberculosis of the 
pleural and pericardial surfaces, as in the following case; 
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Woman aged 57. Family history good, previous tiealtli 
fair. Sick several months with irregular diarrhoea. Had lost 
flesh rapidly. Temperature 99.5° F., pulse loo. Lungs 
showed general induration most marked in the apices. No 
bronchitis, cough or expectoration, The abdomen was flat 
and irregular, deeply seated nodules could be felt. The 
diarrhoea could not be controlled for more than a day at a 
time. She became greatly emaciated and died three months 
after coming under observation. 

Post mortem examination showed intestinal and mesen- 
teric tuberculosis, miliary tuberculosis of the pleural and peri- 
cardial surfaces and general disseminated miliary tuberculosis 
of Ijoth lungs with well-marked fibrosis. 



The history is one of gradual onset, with some cough 
and gradual loss of flesh and strength, extending over a period 
of several years, or, with a history of this kind lasting for a 
year or two there may be entire absence of all subjective symp- 
toms, the process having been arrested. Again, a portion of 
the lung — usually the apex — may be markedly changed, with 
no history of illness other than gradual loss of strength. 

More or less cough is present though it may be absenL 
Fever is usually slight (one-half to one degree). Quite fre- 
quently the course of the disease is apyrexial. H.-emoptysis 
is common in the early stages, may be recurrent, is usually 
slight, may be profuse, but in either case is not connected with 
the occurrence of lobular inflammation as it is in the pneu- 
monic type of the disease. Diarrhcea and night sweats are 
usually absent. In advanced cases with marked retraction of 
the lung and thickened pleura the cough may be violent, 
paroxysmal, and tend to produce vomiting. Dyspncea and 
rapid pulse may be present in cases where emphysema has de- 
veloped. Muco-purulent or fetid expectoration may be pres- 
ent and the cases may ultimately present the various clinical 
features of advanced sclerosis of the lungs. 

This form of tuberculosis tends more than any other t 
undergo arrest, or, at least, to run 3 prolonged course. It r 
last from ten to twenty years. 

Acute pneumonic tuberculosis f galloping consumptioi 
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phthisis florida, caseous tuberculosis) occurs in two forms: 
the disseminated lobular or bronclio-pneumouic type, and the 
lobar or pneumonic type. The former occurs most often in 
children or young people, and in those with a predisposition 
to tuberculosis. These two types constitute only about two 
and one-half per cent, of the total cases of pulmonary tuber- 
culosis. The lobar variety is rare and occurs more often in 
adults than in children. 

Acute pneumonic tuberculosis is usually primary though 
it may occur secondary to chronic pulmonary tuberculosis. 

In the lobular type there is acute inllammatory broncho- 
pneumonia beginning in the smaller bronchi which are filled 
with cheesy substance while the alveoli are filled with catarrhal 
products. These areas are first grayish-red and later become 
white and caseous. By fusion they may resemble the lobar 
type, but the lobular distribution can usually be made out. 
These caseous areas, from 1-3 cm. in diameter, may be irregu- 
larly scattered throughout the lungs. Usually they are most 
numerous at the apex. Smaller, opaque, gray or caseous nod- 
ules may be present. Small or large cavities may be found at 
the apex or base of the lungs. Priidden has demonstrated that 
these changes may occur without the agency of a secondary 
infection. This form of pneumonia may follow the aspiration 
of blood into the bronchi in cases of haemorrhage (tuberculosis 
aspiration pneumonia — Baumler). 

In the lobar type a single lobe or the entire lung may be 
involved. The affected area is gray, yellowish-white and 
caseous. The surface is smooth or granular, uniformly 
clianged, and it may be very difficult to detect any tuberculous 
foci. Softening and cavities may be present in the apex. In 
some cases the change is less uniform, there being aggregated 
masses of caseous areas surrounded by h\'perjemic or consoli- 
dated tissue. 

The onset of the lobular forin is variable. Hjemorrhage 
may be the initial symptom, followed by chills, high temper- 
ature, rapid pulse and respiration, and rapid loss of flesh and 
strength. In children the disease usually follows measles or 
whooping-cough. While convalescing from these diseases the 
temperature may rise suddenly, there is cough, dy.spnoea. and 



3M 



PULMONARY TUBERCULOSIS. 



signs of consoliciatioii. The case comnloiily ends fatally in 
from a few days to two or three weeks, or, with the appear- 
ance of hectic fever and sweats the disease may pass into a 
cnnditinii of chronic phthisis. 




Extension of tuberculous lesiou. Dark shade— primary lesion; 
light sbade—extensiou of primary lesion; X— secondary lesion of oppo- 

The temperature in th« lobular form is high and of a 
remittent type varying from 101-104" ^- I" 1''^ later stages 
with diminished vitality the temperature may range from 96 
or 97° F. in the morning to 103" F. in the evening ( Fowler). 

In the loliar type of the disease the onset is sudden. There 
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is eliill, rapid rise in temperature, pain in the side, cough, 
mucoid or rusty sputum, dyspnoea and, perhaps, cyanosis. In 
all respects the attack is hke an ordinary pneumonia. At the 
eighth or tenth day, however, the temperature becomes irregu- 
lar, the pulse rapid, expectoration niuco-purulent anil, perhaps, 
greenish ( Traube ) , and sweating may iKrcur. Death may oc- 
cur in from one to four weeks: line case may be prolonged for 
two or three months or it may become one of chronic phthisis. 

Chronic pnenininiic tuberculosis { chronic ulcerative 
tuberculosis, fibro-caseous tuberculosis). This form of the 
disease constitutes the great majority of the cases of pulmo- 
nary tuberculosis in which caseation and excavation occur. 
While the lesion is primarily tnbercvtlar. in nearly all cases it 
ultimateiy becomes a mixed infection, and some of the best 
known and most troublesome features of the disease are due 
to secondary infection with pyogenic organisms. 

The lesions of this variety of tuberculosis show great 
variety in nature and distribution. Broncho-pneumonia, mil- 
iary tubercles which are disseminated either by the air 
passages or the vessels, sclerosis, caseation and excavation are 
the chief changes. The formation of cavities in this disease 
is favored by the occurrence of secondary in fection ( Pnidden ) . 
Tulwrcular changes in the bronchi, bronchial glands, pleura, 
and in the other organs and tissues of the Ixidy are frequent. 
Tubercular laryngitis is common in this form of the disease. 

The onset of chronic pneumonic tul>ercntosis is very 
varied. It may come on insidiously, and marked changes may 
have occurred in the hing l>efnre any symptoms develop 
Again, the same insidious invasion is accompanied only by 
symptoms of anpemia and gastric di.sturhance, particularly in 
yoimg females, or there may be irregular fever simulating 
malaria. In any of these lypes if the temperature is watched 
it will usually be found from nne-half to one degree above 
normal in the afternoon or evening. .\ persistent temper- 
ature of this kind is suspicions of. bul does not necessarily in- 
dicate, tubercular infection. 

In many cases there is a history of repeated attacks of 
bronchitis which gradually become prolonged, or a winter 
cough may be protracted through the summer and be accom- 
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paiiiecl by emaciation and iiiglit sweats. This is a frequent 
history following influenza l)roncliitis occurring during the 
winter or spring months. Many cases present no history but 
that of a more or less constant cough which is dry and not 
troublesome. They will often not acknowledge a cnugh unless 
closely questioned. 

There is, at times, a history of one or more attacks of 




ShoHiiig relation of lubes to posterior chest wail, also exlenstou of 
tuberculous lesion. A — primary lesion; B— extension of primary lesion; 
C.C— ^secondary deposits, 

pleurisy, either dry or with elTiision; the pleurisy has disap- 
peared, but following it there is a history of cough, fever, 
night sweats and emaciation. 

In some instances the larynx is llie primary seat of the ^ 
disease, though usually it is involved secondarily. There niay^ 
be laryngeal irritation and cough, mucoid expectoration,! 
huskiness and aphonia. 



PULMONARY TDBERCULOSlfi. 



317 



Hemoptysis may be the first symptom in some cases. 
There may be marked haemorrhage followed within a short 
lime by signs of lesion in the lung, or the haemorrhage may 
be slight and the interval before lung symptoms develop may 
be long. In other cases there are repeated slight hremorrhages. 
In many cases when any considerable haemorrhage occurs 
there is already disease of the lungs. Hemorrhage is present 
in from sixty to eighty per cent, of the cases of pulmonary 
tuberculosis (Osier). In most cases it recurs, and may be a 
prominent feature (hasmorrbagic phthisis). Strieker's per- 
centages for soldiers are : without special cause, 86,8 per cent, 
tuberculous; after exercise, 74.4 per cent, tuberculous; after 
swimming or direct injury to the thorax, one-half not tuber- 
culous. The bleeding is usually sudden, the first intimation 
the patient has of it is a salty, warm taste in the mouth. The 
haemorrhage may come on while coughing but more often 
does not. The amount is usually small especially in the early 
history of the case. [In 69 per cent, of 4,125 cases of 
haemoptysis in the Brompton Hospital the quantity of blood 
expectorated was less than one-half of an ounce.] 

Cervical or axillary tuberculous adenitis may precede by 
months or years the development of pulmonary lesion, though 
in some cases the development of the two conditions is coinci- 
dent. 

Pain is frequently complained of and is usually con- 
nected with pleurisy. It is most often felt in the lower and 
lateral regionfi of the chest, or beneath the upper portion of 
the scapula. 

Cough is a very variable symptom. It may be dry and 
hacking at first, later it is loose, with muco-purulent expec- 
toration. It may be paroxysmal if there are cavities. Par- 
oxysmal morning cough may he fulldwed Ijy nausea and 
vomiting. 

The respiration is usually increased, somewhat in pro- 
portion to the amount of tissue involved and to tlie degree of 
fever. It may be 26- ,^0 per minute during the exacerbation 
of all symptoms which attend the invasion of new areas of 
lung tissue by broncho-pneumonia. Dyspncea is not common 
even when considerable lung tissue is involved, except in 
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chronic cases with marked sclerosis and a weak heart. Nerv- 
ous dyspnoea may be troublesome at times. Cyanosis is rare 
except where miliary tubercles invade the sound portion of a 
lung partly crippled by chronic disease. 

Fever is an almost constant element of 'the clinical his- 
tory of chronic tuberculosis. There are apyrexial periods, and 
in arrested tuberculosis fever will be absent. As a rule it is a 
fair indication of the activity of the process in the lungs. 
Every variety of range is exhibited. In the early stage or in 
quiescent cases the fever may range from 98 to 99° F. As the 
disease advances and softening occurs, the fever will range 
from 99 to 101° F., the morning remission may be as low as 
97^ F. A sudden and maintained elevation of 102-103° F. is 
indicative of a new area of lobular inflammation or a new tract 

* 

of miliary infiltration. Whatever type the temperature may 
exhibit it may maintain this type for weeks or months at a 
time if there are no disturbing elements. Towards the termi- 
nation of a fatal case the temperature may be subnormal for 
a day or two. The cases exhibiting the most irregular and 
fluctuating temperature are those in which secondary infec- 
tion exists. Maragliano, Stern and Erbman believe that hec- 
tic fever is due to secondary infection and not to tubercular 
infection. Fowler dissents strongly from this view. 

The pulse is very variable. It is rapid with consider- 
able fever or with extension of the disease. According to 
Wilson Fox it is influenced more by the patient's strength 
than by the degree of fever. 

The quickest pulse is usually observed in the morning 
(Smith, Fox). There is no reliable relation between the pulse 
and the respiration. Nervous influences affect the pulse 
greatly. In the late stages the pulse is very rapid and of low^ 
tension. Pseudo-angina and palpitation are frequent. Ac- 
cording to Powell palpitation is most frequent in patients with 
considerable retraction of the left lung. 

Night sweats occur in most cases though some patients 
escape entirely. They occur towards morning when the fever 
drops, or at any time when the patient sleeps there may be 
sweating. Sweating may appear early and be persistent, but 
its appearance usually coincides with the beginning of soften- 
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iiig. The severest sweating may disappear late in the diseaM 
without any reference to treatment. 

Emaciation is usually progressive as long as the proces 
ill the iung is advancing, though increase in weight may occtn 
while the disease is progressing if the patient's nutrition i 
forced. As a rule stationary or increased weight is a sign ofl 
ipiiescence of the disease. 

Gastric crises may occur, especially in neurotic subject^ 
and insane delusions and hallucinations are sometimes presenta 

Diarrhoea may occur early from errors in diet. OccnrrinH 
late in the disease it is indicative of intestinal ulceration. 

Constipation may lie trnuhlesome at times. Anal fistula] 
usually occurs late in the disease and is much more commot^ 
in males than in females. 

Symptoms and diagnosis. — In miliary luherculosis l>e 
sides the dyspncea, cyanosis and peculiar type of fever, 
have the physical signs of bronchitis combined with those of si 
varying degree of enipysenia. and, perhaps, those of irregulad 
area.s of broncho-pneumonia. The percussion note may 1 
irregularly dull at the base: in the anterior regions of tb 
chest it may be liyperresonant. Sibilant, sonorous, and find 
mucous and sul>crepitant rales may be present. Fleuritica 
crepitations may occur from local tubercles (Jurgensen)J 
High-pitched, tubular breathing may lie heard at the base on 
the lungs; in front and abo\e the breathing may be low i 
pitcli and expiration may l>e somewhat prolonged. Daily ; 
teraiion in the percussion pitch may he due to the re-expansiotfl 
of collapsed areas (Eustace Smith). Milian,- tuberculosis a 
sociated with chronic lesion of the lungs may present few 
recognizable alterations in the physical signs. 

The degree of dyspncea and cyanosis; the temiwrature"! 
range: together with the discrepancy between the physical 
signs and the general condition of the patient are important 
aids in diagnosis. Bacilli are often absent from the sputui 
and frequently there is no sputum. Choroidal tubercles ma]^J 
be present, and signs of meningeal tuberculosis or other formajT 
of general infection will aid in the diagnosis. When the lung^ 
is involved in connection with acute general tuberculosis the^ 
case may resemble typhoid fever, but the temperature is less! 
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regular, may assume the inverse type or may be sub-normal in 
the morning. The Widal test may decide, though a negative 
result in the first four or five days does not exclude typhoid 
fever. 

Acute bronchiolitis in children and after measles or 
whooping-cough, may resemble acute miliary tuberculosis of 
the lung. The temperature range is more irregular in miliary 
tuberculosis, and in bronchiolitis the correspondence between 
the dyspnoea and the degree of pulmonary involvement is more 
evident. 

Fibroid tuberculosis. The symptoms of this form of 
tul>erculosis are those of sclerosis of the lungs with which it 
is clinically identical. In some cases there is an alar or ptery- 
goid conformation of the chest (Galen, Aretxus) character- 
ized by winged scapula;, oblitiue ribs, increased length of chest, 
depressed shoulders and dimini.'shed antero-posterior diameter 
of the thorax. The custal interspaces are depressed and the 
inferior ones .show inspiratory recession. The lateral expan- 
sion is diminished, the movement being mainly perpendicular. 
Depression of the supra and infraclavicular spaces is present 
and the .stermmi may lie depressed. The heart may be displaced 
and epigastric pulsation may be present. The vocal fremitus 
may be increased or diminished, depending on the degree of 
induration, its proximity to the surface and the degree of 
emphysema present. Moderate induration and emphysema 
may give more marked fremitus than a more solid and airless 
portion of the lung. 

The percussion note may be high-pitched and hard, or 
resonant from emphysema. The respiration is weak W' 
prolonged, high-pitched expiration. Wavy, interrupted 
cog-wheeled respiration may be present. Fine, crackling rales J 
may be heard in various portions of the lungs. If cavities are 
present they are usually dry and present the usual signs which 
are apt to have an amphoric character. These changes in the ■ 
lung are most marked in the apices. Retraction of the api 
below the upper level of the clavicle with signs of induratiod 
is decidedly indicative of tubercular disease, Local ch3ng< 
with collateral emphysema may be difficult to detect. 

Repeated examinations of the sputum may fail to shotl 
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bacilli, but sooner or later they can usually be found. In pri- 
mary or secondary basic tuberculosis of a fibroid nature the 
diagnosis may be difficult, the only positive proof of its nature 
being the presence of tubercle baciili. The presence of old 
lesions in the apices may aid in the diagnosis. In chronic 
miliary tidierculosis of the lungs associated with mesenteric or 
intestinal tuberculosis the physical signs may he very in- 
definite. 

Acute pneumonic tiibcraiUisis. In the lobar form the 
physical signs may be those of ordinary pneumonia, i. e., dull- 
ness, bronchial breathing and bronchophony. Pleuritic fric- 
tion may be present. The breath sounds may lie feeble or. at 
limes, absent. The diagnosis may be aided by a more re- 
mittent temperature than is common in pneumonia. The ab- 
sence of crisis: the presence of rapid pulse, sweating, emaci- 
ation, muco-purulent expectoration, and, sooner or later, the 
presence of bacilli in the sputum will establish the diagnosi.s. 
The diagnosis must often be necessarily deferred till after the 
acute stage. Fowler remarks that "These cases are of very 
rare occurrence, and any one who feared that every case of 
ordinary pneumonia he observei! might prove to be of this 
nature would by his unusual alertness do more hann than 
good." 

In the lobular or disseminated fonn of the disease the 
first signs may be fine, crackling, metallic rales at the apex, 
just outside of the nipple, or diffuse rales all through tht- 
lungs. Local signs of consolidation, particularly breathini; 
of a bronchial character and bronch<iphony may l)e heard, but 
if the consolidated area is not near the surface of the lunp 
these signs are indefinite. Several disseminated areas of con- 
solidation can sometimes Ije made out. If cavities are present 
they will manifest the usual signs. 

The diagnosis rests on the presence of bacilli in the spu- 
tum, or of elastic tissue if the lung is breaking down. Ordi- 
nary broncho-pneumonia in children may, when attended with 
dilation of the tubes, be indistinguishable from tubercular 
piteumonia. If the sputum cannot be obtained it is well to 
withhold opinion as to the exact nature of the case. 

Chronic pneumonic tubcrcniosis. — The subjects of this 
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form of the disease present the pale, loose, dry skin, blue veins, 
flushed cheeks, pearly conjunctivae and pale membranes which 
make up the composite general appearance popularly known 
as "consumptive-looking," which, taken with the clinical his- 
tory, is often almost sufficient for a diagnosis. 

Cough, which is one of the earliest symptoms, varies 
greatly in character and constancy. In some cases there may 
be little or no expectoration. The early history of fibrous, 
miliary, or caseous tuberculosis without softening is much 
more likely to show expectoration than is that of chronic 
pneumonic tuberculosis. When bronchitis precedes the dis- 
ease the expectoration is likely to be profuse. In the early 
stages it may consist of viscid, glairy, or watery mucus; later 
it contains small gray, greenish, purulent masses. If soften- 
ing has occurred the sputum is muco-purulent and yellow or 
greenish in color and may contain flattened masses (num- 
ular sputum). Sputum of this kind is likely to come from 
cavities and has been considered characteristic of phthisis, but 
it may be present from chronic bronchitis. This sputum is 
heavy and sinks in water, a fact of much concern to some pa- 
tients. The character of the sputum is changed by haemor- 
rhage, gangrene, bronchiectasis and various other associated 
conditions. 

The sputum should be examined in every case for tuber- 
cle bacilli. They are most apt to l^e found in the small gray 
or yellowish-green masses found in the sputum. The exam- 
iner will use whichever of the various methods of staining 
that appears to him to be the most convenient and reliable. 
There is no constant relation between the number of bacilli and 
the activity of the process in the lung, nor does the continued 
presence of bacilli necessarily mean that the disease is pro- 
gressing actively. As a rule diminution in the amount and 
purulency of the sputum and in the number of the bacilli indi- 
cates a lessened activity of the disease. 

Elastic tissue is an important element in phthisical spu- 
tum at times. It may come from the bronchi, alveoli, or from 
the arterial wall. That from the bronchi presents as a long 
net-work or as three or four long fibres lying close together; 
that from the alveoli shows bunched fibres with a curled or 
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alveolar arrangement; that from the arteries may show as a 
sheet of fibres. In order to examine the fibers place some of 
the purulent material upon a glass plate about four inches 
square and press it out into a thin layer with another plate 
about three inches- square. Shown against a black back- 
ground the elastic tissue appears as grayish-yellow spots which 
can be removed to an ordinary slide for further examination 
(Andrew Clark's method). Fenwick's method is to boil equal 
parts of sputum and a solution of caustic soda (20 grains to 
the ounce) for a few minutes, l-et stand for 24 hours in a 
conical glass. Examine sediment. The centrifuge will facili- 
tate this process. 

The curved and alveolar arrangement of the fibers is the 
most reliable evidence of destructive processes which are 
almost always due to tuberculosis. This method, however, is 
of less importance than formerly, owing to the more definite, 
reliable, and earlier information given by the presence of 
bacilli. Calcareous fragments are sometimes expectorated 
along with the sputum. 

According to Cabot the red corpuscles of the blood are 
normal in pulmonaiy tuberculosis and the hasmoglobin dimin- 
ished. Stein and Erbmann show that leucocytosis is present 
under certain conditions. They think it is not connected with 
tubercular infection but is due to secondary infection. The 
physical signs of chronic pneumonic tuberculosis vary with the 
stage and extent of the disease. 

Inspection. — The conformation of the chest may be 
indicative of disease though this form of tuberculosis occurs 
in chests of any shape or build. In the earlier stages inspec- 
tion may be negative though a loss of expansion of the apice.'^ 
is noted very early in most cases. It is often best observed 
from behind the patient. As the disease progresses there is 
retraction of the supra and infraclavicular regions, flattening 
and widening uf the second and third interspaces below the 
clavicle, marked loss of motion and drooping of the shoulders. 
If the upper lolies are emphysematous the scapula! may be 
raised and the shoulders have an elevated appearance. The 
apex of the heart may be slightly raised, or displaced into the 
axillary region if much retraction of the left lung is present. 
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When a considerable cavity has formed in the apex the chest 
wall from the second to the fourth interspaces will be markedly 
flattened especially if there is induration and contraction of 
the tissues around the cavity. 

Palpation is very important in the early stages. Slight 
increase in fremitus is obtained early. From the anatomical 
conformation and distribution of the right bronchus the right 
apex exhibits normally a better marked fremitus than the left 
apex. If the fremitus in the left apex is equal to that in the 
right it indicates disease; if it is greater, the indication is all 
the stronger. We must remember that a local area of moder- 
ate fibrosis combined with some degree of emphysema may. 
through better conduction facilities, give more marked fremi- 
tus than an area more advanced toward caseation but less 
easily vibrated. When a cavity has formed at the apex the 
fremitus is markedly increased. Palpation of the apices and 
lateral regions often gives a clear idea of the relative expan- 
sion of the two sides. 

Percussion, — Slight increase in the pitch of the percus- 
sion note over the clavicles or in the supra or infraclavicular 
spaces is one of the earliest signs of the disease. It is often 
best appreciated when the breath is held after a full inspiration. 
Loss of resonance above the clavicle from retraction of the 
apex is often the earliest sign of a localized apical focus of 
disease. [There should normally be about a finger's breadth 
of resonance above the clavicle.] Dullness on firm percussion 
in the supraspinous fossje may be present before it is apparent 
in front. If a cavity is formed the percussion note will be 
high-pitched, .short, wooden, and tubular or tympanitic if the 
cavity is empty and the surrounding tissue is indurated. If 
the cavity is near the surface the cracked-pot sound may be 
obtained. 

Auscultation. — Increased vocal resonance is an early sign 
of consolidation. Usually there is the same relative difference 
in the vocal resonance of the tw^o apices as is found in the per- 
cussion pitch. The right apex often shows some increase in 
the vocal resonance without the presence of disease, — that is, 
above the accepted normal standard. Increased resonance is 
often best heard behind over the supraspinous fossa or toward 



PULMONARY TL'BERCrLOSIS. 325 

ihe point of the shoulder. Again, it may be best marked in 
the apex of the axillary space. Over a cavity the various 
sounds are cavernous or amphoric in character, and pectoril- 
otjuy may he obtained, often be.st heard with the whispered 
voice. 

The earliest change in the respiratory mtn-mur is often a 
feebleness or partial suppression of the inspiratory sound with 
prolongation of the expiration which is slightly higher in pitch 
than normal. Again. lK>th soun<!s may l>e harsh and higher- 
pitched, the greatest elevation in the pitch l^eiiig during expira- 
tion. Later, lx>th sounds are much increased in pitch, the ex- 
piration is much prolonged and is tubular and blowing in char- 
acter. Over areas of lobular consolidation bronchial breath- 
ing and bronchophony may be heard. In the tissue adjacent 
lo the diseased areas wavy, interrupted or cogwheel 
breathing may lie heard, especially if there is a tendency to 
fibrosis. It is often obtained in the lower and lateral regions 
of the chest. Over a cavity tbe typical lireatii sounds are cav- 
ernous in character,-^a tubular, high-pitched inspiration fol- 
lowed by a prolonged, blowing expiration which is empty and 
tubular in quality and lower in pitch than the inspiration. The 
breath sounds may be markedly amphoric in quality. 

Fine, crackling, subcrepitant. localized rales may be heard 
early, or more diffii.sc, moist rales may Ije present. As soften- 
ing progresses the rales become more numerous, larger, softer 
and liquid in character. When rales are indistinct and doubt- 
ful in character they are heard more plainly with the respira- 
tion which follows the act of coughing. Gurgles and tinkling 
may be heard at times in cavities. Large cavities in the left 
(ipex may present the heart sounds very plainly, or even a 
transmitted systolic murmur. Systolic gurgles and clicks may 
be heard in a cavity if it is near the heart. A large cavity with 
ihin walls and fluid contents may give a snccnssion sound 
fWalshe). Cardio-respiratory murmurs, and pleuro-pericar- 
(iial friction sotinds are frequently heard. 

Areas of consolidation close to a large or dilated bron- 
chus may give auscultatory sounds simulating those of a cav- 
ity in the lung tissue. Extensive retraction of the lower lobe 
with an emphysematous condition of the upper lohe may give 



3^4 

^^ '^^^^ ..M/'rv in the reeion of 

wall T' - i\^Mteui^ion of these sip^ns 

flatte , .■■•;;' ,„,, jobes will (Hffereii- 



che 



.:..///'^'^"' 



. j-e<t on the presence of bacilli 
"' ^ . ■' "'" ^JyH.V/ecige of the relation of this 

' \\ ''■'•'', '"'^.- ijje /"".?'^ greatly facilitates our 

v;.///''''' ^ ; ^-ases. it is often the case that 

...j/i "' I', f/je ifeinonstration of bacilli to the 

.-■."' '''^'^\' If r/ie physical signs and clinical his- 

./ .■.''**'"' ,,,.^ necessary to a thorough appreciation 

!,.///'/"' nJt' <*'*^'y ^'i'lR^^^si'*^ ^''f tnljerculosis in 165 
■" ilV/^'^'''*V,:, >.,?v two failures hv means of the X-rav. 



.//i/i'''^ ■- -rvri u\oT^ trustworthy than photographs, and 
./,. /////'*^'"' V ! .< e<iKviaIlv useful in scattered foci of disease 




^'^'""\u\ <i^:i:nni when there is well-marked local evidence <»f 

f'*^'" lA.Mi in cases of moderately acute bronchial invasion 

.'"'?-^ 'tuv Ih* loniporarily absent while the a])ical localizati«»n 

^*V\! ;, .vrtain that the i)rocess is tubercular. We occasion- 

.'" N^v \o<\\\ catarrhs in the a])ex presenting rales but no 

.VV:*:^* "» piMvnssion ])itch: >\hich show no bacilli and which 

!^c: ^^^*'' withtMil leaving any evidence of permanent disease. 

Fk^n^^*^^'*' '^"> '*'^"^' ohamre in the apex presenting raise in the 

piich oi" the ])ercus*iion note should be rcgarderl as tubercular 

i!iujl It is pn»\cn otherwise. 

lu .ill cases ni pulmonary tuberculosis bacilli will be 
i\iund sooner ^^v later if sought for, and in ]>rimary basic tuber 
cul«»**is ^'V in scci>ndary tuberculous jn'ocesses engrafted on 
chioiiii- noil tuberculous basic lesir^is, the detection of bacilli 
\\\.\\ be the only way «»f deciding the nature of the process. In 
libiiiid lesion^ sy])liilitic «>r otherwise — accompanied with 
c.JMiic^ the demonstration of the ]>ersistent absence of bacilli 
!U.i\ be the M)lc means of ])roving the non-tubercular nature 
nl tin- i-asc. In cases with luemorrhagic rm^et the early ])res- 



PULMONARY TUBERCULOSIS. 327 

ence of bacilli may decide the nature of the case long before 
any local change can be detected. 

Regarding the use of tuberculin for diagnosis, there is 
difference of opinion as to its practical value. Knopf thinks 
the older methods preferable to tuberculin and the X-rays. He 
calls attention to the undoubted fact that the possibility of a 
generalization of tuberculosis after the tuberculin test con- 
stitutes sufficient objection, as a rule, in personal cases in phy- 
sicians. Otis' conclusions regarding tuberculin are: It gives 
earlier indication than the X-ray. The dose of Koch's origi- 
nal tuberculin is 10 milligrammes. This dose is harmless. 
x\ctual cases may fail to react with doses of 10-12 milli- 
grammes. Syphilis may react. Non-tuberculous persons may 
give general reaction with a larger dose than the test dose. 
The reaction may be delayed for from six to twenty-four 
hours. Otis' rules are : Always use the same tuberculin and 
the same standard strength. Inject deeply into muscles with 
antiseptic precautions. Start a two, three, or four-hourly tem- 
perature chart twenty-four hours before injecting. Allow 
several days to elapse before a second test. In early cases de- 
pend upon the general reaction. In later cases if reaction fails 
look carefully for local signs. 

Denison recommends a one per cent, solution of crude 
tuberculin in a seventy-five per cent, watery solution of car- 
bolic acid (begin with a 1-2 mg. injection, rising to 25-30 mg.). 
Beck, of Koch's Institute, says the fear of disseminating tuber- 
culosis by diagnostic injections is groundless. Head gives 
the reactions as 92 per cent, in pulmonary cases, 71 per cent, 
in cervical glandular, 88 in acute pleuritic, 100 in chronic 
pleuritic, 91 in arthritic tubercle, 100 in tubercular peritonitis, 
in suprarenal disease and in lupus. 

Complications. — The complications which most often 
modify the course of pulmonary tuberculosis are pneumonia, 
bronchitis, pleurisy, pneumothorax, haemoptysis, laryngeal 
tuberculosis, peritonitis, albuminuria and diarrhoea. 

Pneumonia. Acute pneumonia is rare in pulmonary 
tuberculosis. It is a dangerous complication and while recov- 
ery may occur, the progress of the tuberculous lesion is has- 
tened; markedly so if softening of the pneumonic area occurs. 
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Bronchitis. The danger from bronchitis usually lies in 
its liability to cause broncho-pneumonia or extensive emphy- 
sema. When bronchitis is extensive it may be the direct cause 
of death. 

Pleurisy. The association of pleurisy with tuberculosis 
of the lung is frequent and its exact bearing on the history of 
iht latter is not easy to define. Ocurring early in the history 
of the case it gives, according to Osier, "a stamp of chronicity 
to the case.'' Sero-fibrinous effusion may be absorbed. Puru- 
lent or haemorrhagic effusions are very unfavorable. In gen- 
eral miliary tul^erculosis, sero-fibrinous effusions may be an 
expression of the general disease. 

In basic tuberculosis of the lungs the occurrence of 
pleurisy, if not purulent or haemorrhagic, may modify the ac- 
tivity of the tuberculous process in the lungs. 

Pneumothorax. The acute pneumonic form of tuberculo- 
sis is more apt to be complicated by pneumothorax than are 
the chronic forms. In rare instances of disease of the middle 
or lower lung the collapse of the lung incident to the occur- 
rence of pneumothorax may limit the extension of the lesion 
of the lung. 

When tuberculosis is limited to one lung the occurrence 
of pneumothorax may not be immediately dangerous, the air 
may be absorbed and partial re-expansion of the lung may take 
place. When the opposite lung is extensively diseased the oc- 
currence of pneumothorax is dangerous and may be fatal in a 
few minutes. (In 39 cases of death after pneumothorax, the 
average duration of life was 27 days — Douglass-Powell.) In 
some cases life may be prolonged for years. 

Haemoptysis. In the early stages of tuberculosis the oc- 
currence of haemoptysis is not of immediate danger, in the 
later stages it is of grave import on account of the possibility 
of pulmonary aneurism. According to Williams, the percent- 
age of deaths in a series of cases of haemorrhage in the vari- 
ous stages was: in the stage of infiltration, 13.95; in the stage 
of softening, 24.61 ; and in the stage of excavation, 67.74. 

Laryngeal Tuberculosis. This complication is generally 
imfavorable. It is usually of late occurrence. In cases where 
lesion in the larynx is primary the course of the disease may 
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be very rapid, while in other rare instances it may run a pro- 
tracted course. The lactic acid treatment for laryngeal tuijer- 
culosis has modified the unfavorableness of the prognosis to 
some extent. 

Peritoiiilis. Any form of peritonitis constitutes a very 
unfavorable complication of pulmonary tuberculosis. The 
most dangerous form is acute general peritonitis from intesti- 
nal ulceration with or without perforation. General tubercu- 
losis of the peritoneum is rarely recovered from as a complica- 
tion of pulmonary tulierculosis. Chronic localized tubercular 
peritonitis is less dangerons than the previous forms. 

Albuminuria. The importance of albumen in the urine 
dejiends entirely on the cause as determined by careful analysis 
of the urine, and on the presence of changes in the vessels. 
heart, and other organs. According to I'owler, in cases of 
albuminuria associated with pulmonary tuberculosis, amyloid 
disease of the kidney was present in fi. i per cent., parenchym- 
atous 'nephritis, or interstitial nephritis in 6.7 per cent , and 
either miliary or caseous tubercles of the kidney in 6.5 per 
cent, of the cases. 

Diarrhcea. Severe diarrhcea may Tw fatal in ihe laie 
stages of pulmonary tuberculosis. It is commonly due M 
ulceration of the intestine, or to lardaceous disease. In either 
event the prognosis is very unfavorable. 

Treatment. — In the treatment of pulmonary tuberculo 
sis we include such measures of prciphylaxis as are applicable 
lo individuals who by birth or acquirement are predisjKised 
to the disease, also such means of prevention of direct infec- 
tion as apply with more or [ess direct force to every individual 
whether there be predisposition or not, and whose observance 
IS demanded by public hygiene in order that the spread of pul- 
monary tuberculosis may he controlled. 

As our inherent vis medicatrix nature yet remains the 
only specific we possess against pulmonary tuberculosis it fol- 
lows that the treatment of the disease consists in aiding the 
forces of nature in every way possible to develop individual 
resistance against the disease. 

The frequency with which quiescent tubercular lesions 
are found in the lungs of persons dying from other diseases 
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emphasizes the potency of the natural cure of tuberculosis. 
According to Heitler the Vienna post mortem records showed 
that in 4.7 per cent, of 19,292 deaths not directly due to tuber- 
culosis the lungs contained old tuberculous lesions. Harris 
gives the percentage as 38.8 in 200 autopsies. 

Prophylaxis, The prophylactic measures against tuber- 
culosis should begin with the birth of the predisposed indi- 
vidual, if, indeed, they should not begin sooner. The results 
of sanitorium treatment in pregnant tuberculous females and 
their issue gives force to the statement of Knopf that the 
** State and municipal care of consumptives should begin with 
the child in utero." 

As far as the legal restriction of the marriage of tuber- 
culous subjects is concerned there can be no question of the 
abstract benefit of requiring a clean bill of health in this par- 
ticular despite disturbance of social ethics. The question of 
the marriage of persons with arrested tuberculosis of the lungs 
is not so simple. Females run much greater risks than males. 
It is better to give a straightforward opinion on the subject — 
which is usually disregarded — and place the responsibility 
where it belongs. 

The child of a tuberculous mother should be suckled by 
a wet nurse or be fed artificially. Special attention must be 
given the dietary during the first few years of life. When 
fed on cow's milk it is best to boil the milk. Attention should 
be given to the nose and throat, to the bronchial affections of 
childhood, and to the general health after the infectious dis- 
eases of early life. The best prophylactic measure for these 
children is an out-door life. They should be literally turned 
out of doors to live in fresh air and sunshine. They should 
sleep in well ventilated rooms and have a daily cold sponge 
bath. As the period of puberty approaches we should be on 
the watch for conditions of anremia especially in girls. Syrup 
of the iodide of iron, cod-liver oil, and arsenic are useful at 
this period. Later on, in early adult life, those who are pre- 
disposed to tuberculosis should be advised to remove to a suit- 
able climate for a permanent residence. 

Measures of prevention include the careful inspection of 
dairies, abattoirs and their products, by competent officers. 
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This is a matter of vast importance and one which state and 
municipal governments are coming to appreciate. Attention 
to the sanitary condition of pubHc places and conveyances is 
also a matter where municipal regulations may be productive 
of much benefit. 

The compulsory notification of pulmonary tuberculosis 
is a municipal question which has received considerable dis- 
cussion. As an abstract question of public health there is 
much to be said in its favor. On the other hand the parallel 
as to the necessity of notification between tuberculosis and the 
infectious diseases already on the notifiable list, is not readily 
apparent to the mind of the layman as the direct origin of the 
infection can usually not be demonstrated. Neither is the 
parallel a just one as far as the benefits accruing to the infected 
individual are concerned, nor will it be until there are state 
and municipal institutions for the treatment of indigent tuber- 
culous subjects. Sir Richard Thorne thinks compulsory noti- 
fication does more harm than good, that New York's experi- 
ence demonstrates it to be extremely partial, only effectual 
agiainst tenement classes, and that the diminution of the death 
rate was already in progress. In the absence of the ability of 
departments of health to do anything more than furnish 
gratuitous information, it is doubtful if compulsory notifica- 
tion is advisable. The information can be equally well dis- 
tributed through the visiting and out-departments of medical 
institutions and such distribution should be required of them. 

It shouH be impressed on the tuberculous subject that 
carelessness in his habits is dangerous to himself as well as 
to others. He should expectorate only into a sputum cup or 
cuspidor containing a five per cent, solution of carbolic acid, 
or into a small cloth which is to be immediately burned. He 
should under no circumstances swallow his sputum. The con- 
tents of the sputum cup should be burned two or three times 
daily and the cup boiled and disinfected. All eating utensils 
used by the patient should be washed separately and thor- 
oughly boiled, as should also all soiled linen worn by the pa- 
tient. Tuberculosis subjects should sleep alone. 

Under proper precautions the dust from hospital wards 
containing tuberculous patients does not contain bacilli. The 
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same precautions applied to the home life of patients would 
render the danger of infecting others practically obsolete. 

Onr measures of treatment may be classed as general, 
special and symptomatic. 

General Measures of Trt-nlmciii. General methods con- 
sist ill diet, tonic medication, antiseptic medication and open- 
air, sanitorinm, and climatic treatment. 

Diet. The nutrition of tnhercnious patients is a most 
important matter. The dietetic rules must lie adapted to the 
state of the patient's digestion. If the digestion is good a 
Iil>eral, mixed diet is advisable. If the digestion is ]x>or every 
effort must be made to improve it. and with this end in view 
a change of climate or a sea voyage may \k undertaken with 
great benefit. When this is impossible the patient should be 
icept at rest, if there is fever, and fed every three or four hours 
with small quantities of milk, buttermilk, koumyss, eggs, meat 
extracts or ]H>wdered meat. As much time should Ire spent in 
the open air a.s possible. WTien the stomach is irritable the 
method of forced feeding recommended by Delmve is useful. 
The stomach is washed out and a liire of milk containing an 
egg and loo grammes of finely jviwdered meat is introduced 
through the tnlie thrice daily. If the patient is able to dis- 
pense with the tube the administration of a pint of milk con- 
taining an egg and a teaspoonfu! of somatose every four hours 
may be preferable. 

Patients with active tubercular disease require a greater 
amount of nourishment than a healthy individual in order to 
compensate for the bodily waste. The results of forcing the 
amount of food as practiced at snch sanitoria as that of Nor- 
dacb in the Baden Black Forest are very encouraging when 
combined with the proper amount of fresh air and exercise. 

A couple of teas|K)onfnIs of miikine in eight ounces of hot . 
water taken at 1>ed time or during the night often relieves the ] 
congli and promotes rest better than a sedative draught. The * 
same potion in the morning promotes expectoration and] 
counteracts the depression so common at this period of the I 
day. 

The routine administration of alcohol in tuberculosis is 1 
not advisable. Dry wines may be allowed with benefit inB 
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some cases. Jn advanced stages a little champagne or whisky 
or rum taken in a hot drink may l>e of occasional benefit. 

Tonic medication. The most reliable tonic remedies are 
cod-liver oil, strychnia, hypophosphites, iron, and arsenic. 
These remedies, as a class, are not adapted for the periods of 
high fever. 

Cod-liver oil is of benefit, when easily assimilated, in im- 
proving nutrition. It is more acceptable to children than to 
adults and is better tolerated iii winter than in summer. Its 
value in tuberculosis has been much over-estimated in the past. 
The oil alone generally disturbs the digestion before enough 
has been taken to be of any great benefit. It is best adminis- 
tered in capsules in combination wath creosote, or some of the 
many "tasteless'' preparations may be used. The following 
formula may be used for an emulsion of cod-liver oil : 

01. morrhuae, ,^vi. 

Glycerini puri, %\. 

Tinct. quillaiae, 5iss. 

Aq. lauro-cerasi, 5i. 
M. Ft. emulsio (to be shaken). 

The dose of cod-liver oil should not ht large enough to 
disturb the stomach. The so-called extracts of cod-liver oil 
appear to be as beneficial as the oil itself. After several years 
continuous use of them I am convinced that thev stimulate 
digestion and improve the bronchial catarrh associated w^ith 
tuberculosis to as great an extent as the oil itself when the 
latter is well borne. They are not irritating to the stomach 
and can be given to children w^ithout difficulty and can be given 
continuously at any stage of the disease with great 1>enefit. 

Strychnia is a valuable remedy in tuberculosis. Williams 
regards it as a specific for the retching of phthisical patients. 
and savs it enables them to take cod-liver oil continuously 
without gastric derangement when given in doses of from 
1/32 to 1/24 of a grain. Mays gives strychnia an import- 
ance next to rest and nutrition in phthisis. He gives it in 
doses as high as 1/7 of a grain. Pepper has reported excellent 



334 PULMONARY TUBERCULOSIS. 

results from the continuous use of strychnia. While Mays* 
estimate is an exaggerated one, strychnia is a very useful 
remedy. All other medicines seem to have a better influence 
when the patient is under the effect of stimulating doses of 
strychnia. A convenient method of administration is to be- 
gin with six drops, thrice daily, of a solution containing two 
grains to the ounce; increase one drop every third day until 
the patient is taking as much as is well borne (usually about 
15 to 1 8 drops). Insomnia is sometimes the first symptom of 
overdosing. 

The alkaline hypophosphites are valuable in pulmonary 
tuberculosis. The combined hypophosphites have, after a long 
period of trial, seemed to me to be of little use, indeed, in 
many instances, seemed to be distinctly harmful. On the other 
hand the hypophosphite of soda is of great benefit in many 
cases. It should be given in doses not to exceed two grains 
thrice daily, and is adapted to cases with little rise in temper- 
ature. If a temperature of 100-101° F. is present the 
hypophosphite of quinia may be used. Hypophosphites are 
beneficial chiefly through their influence on nutrition. Daren- 
berg says there is a great loss of hypophosphites from the body 
in phthisis and thinks that they aid the formation of fibrous 
tissue and the calcification of tuberculous formations. Hodg- 
kinson concurs in this opinion. 

Iron is a valuable tonic in tuberculosis. According to 
MacKenzie the neutral preparations are best, and fever is re- 
garded as a contraindication. Fowler recommends the syrup 
of the iodide, or the phosphate, in cases with glandular en- 
largement in young subjects. He thinks Blaud's pill is useful 
if cough is not severe, but thinks that iron increases the cough 
and the tendency to haemorrhage. I have found the so-called 
''tasteless*' tincture or the citro-muriate of iron, combined 
with the compound tincture of cinchona, of value in tubercu- 
lous cases. 

Arsenic is of use in some cases. Williams recommends 
it in the early periods and in cases combined with asthmatic 
conditions. Osier advises the use of Fowler's solution in all 
varieties of tuberculosis. Fowler and Burney Yeo have not 
seen much benefit from the use of arsenic. Arsenic is of par- 
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ticular value in anaemic cases and the iodide of arsenic is some- 
times of special value. On the whole arsenic does not seem 
to be as efficient in combating the malnutrition of tuberculosis 
as it is in the malnutrition of other conditions and Jaccoud's 
statement that **It would be difficult to find an agent more 
capable of combating the malnutrition always existent in the 
disease" seems to be an overestimate of the value of the drug. 
Iodoform is, according to Ransome, one of the best drugs 
for aiding nutrition and relieving cough. Europhen may be 
used as a substitute for iodoform. Flick uses an inunction 
composed of 

Europhen, 3i. 

Oil of rose, gtt. i. 

Oil of anise, 3i. 

Olive oil, Jiiss. 

A tablespoonful of this is rubbed into the arm-pits and 
thighs at night. The odor may be removed in the morning 
by sponging with bay rum. 

Antiseptic Medication. It is generally admitted at pres- 
ent that it is impossible to directly inhibit the tubercle bacil- 
lus through the internal administration of anti-bacillary rem- 
edies, and that the good effect of these remedies when given 
internally is through their effect on nutrition by stimulating 
digestion and assimilation. Foxwell considers iodoform the 
most satisfactory of antiseptic drugs. Knopf's formulae for 
iodoform are: 

lodoformi, i part, 

^theris, lo parts. 

As an inhalation. Twenty minims to be used on a respir- 
ator at each inhalation. 
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lodoformi, 


gr. ss. 


Codeinae sulph., 


gr. 1/3. 


Et. cascara sag., 


gr. ss. 


Ft. pill. 




lodoformi. 


gr. XXX. 


Tannin, 


gr. Ix. 
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To divide intn twenty cachets; from two to fmir cachets 
daily. 

Creosote is the principal remedy of tliis class. Known 
since 1S30, and its use in tubercniosis tiescribed by Bouchard 
and Tinibert in 1877, it was not tniich in use until Sunimer- 
brodt in 1887 gave tlie results of the treatment of 5,000 cases 
with creosote. Siimnierbrudl believed in its specific proper- 
ties and ardently advocated its use in immense doses. It is 
jicnerally conceded that moderate doses give hetter results 
than are obtained by attempting to saturate the system with 
the drug. The best results seem to be obtained from doses 
not to exceed from five to ten minims. Pure beechwood creo- 
sote is best. It may be given in capsules, or the creosote 
"perles" may be used, or it may be given in cod-liver oil. malt. 
or wine with vegetable bitters. The most convenient method 
is to drop il into empty capsules and follow its administration 
with a glass of milkine. Carbonate of creosote (creosotal) is 
a more eligible preparation in that it ha.i not the disagreeable 
odor of creosote and is not so irritating to the stomach. It is 
a liquid, has little taste, is said to contain 92 per cent, of creo- 
sote, and in the intestinal canal it splits np into creosote and 
carbonic acid. It may be given Ix^aten tip with the yolk of an 
egg, or may be given in capsules. The dose is, at first, five 
drops after meals. Leyden's method is to increase three drops 
daily up to twenty-five drops: after two or three weeks it is 
reduced gradually to ten drops, and subsequently the dose is 
again increased. 

Guaiacol, a derivative of creosote, is much used as a sub- 
stitute for the latter. Aside from its odor it is a more eligible 
preparation than creosote. It agrees better with the stomach. 
and it has seemed to me. after several years' contimious use 
of guaiacol. that the results were better than with any other 
preparation of this class except with the pure creosote in such 
patients as tolerated the creosote unusually well. Guaiacol 
may be administered in the same way as creosote and in about ■ 
the sajne dose. From five to ten drops appear to give about | 
the best results. The following is a useful formula: 

Guaiacol. Sii. 

Alcohol. 5v. 

Wine of cod-liver oil. ^xii. 

Dose, a tablespoon ful. 
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The following formula is an eligible one for preparing 
wine of cod-liver oil : 

Gaduol, 64 grains. 

Guaiacol, 128 minims. 

Alcohol, * I fl. oz. 

Fuller's earth, 4 drams. 
Peptonized manganese, 2 drams. 

Water, 2 fl. oz. 

Sugar, 2 oz. 

Port wine, q. s. to i pint. 

Mix the gaduol, guaiacol and alcohol and triturate thor- 
oughly with the Fuller's earth. Dissolve the pep. manganese 
in the water,' add the wine and sugar and mix thoroughly with 
the gaduol and guaiacol mixture. Let this mixture stand for 
a day, shaking occasionally. Filter and pass enough wine 
through the filter to preserve the volume. 

Guaiacol may be given hypodermically, using 1 to 7 min- 
ims of sterilized guaiacol and injecting deeply. It may also 
be used by inunction, giving, once in two or three days, 10 to 
60 minims either undiluted or with olive oil, glycerine, or 
tincture of iodine. These are, however, objectionable methods 
with no obvious advantages. 

Carbonate of guaiacol may be given in cachets, or in 
capsules in doses of from five to fifteen grains thrice daily. It 
is well borne by the patient but does not appear to be as effi- 
cacious as liquid guaiacol. Benzosol is an antiseptic of value 
but in my experience has not been of special value in tubercu- 
losis. The dose is from five to ten grains. Guaiacolate of 
piperidine is recommended in doses of from five to twenty-five 
grains. According to Chaplin and Tunnicliffe it is safe, causes 
no unpleasant effects, is exceedingly well borne, and patients 
under its influence improve in appetite and strength. lodo- 
guaiacol camphorate, eosote (valerianic acid ester of creosote) 
and various other combinations of creosote are recommended 
but do not appear to have special therapeutical advantages or 
power over those already mentioned. 

The use of antiseptic inhalations and sprays is of ad- 
vantage in pulmonary tuberculosis in lessening the amount 
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ut expectoration, modifying the cough, and preventing infec- 
tion of the larynx. Biirney Yeo recommends creosote, car- 
boHc acid and chloroform for the latter puqjose. Fox thinks 
antiseptic inhalations of value, Eucalyptol. iodine in ether, 
menthol, arislol, olenm pini sylvestris. camphor, etc., may be 
used. Douglass recommends the use of eucalyptus oil made 
from tlie leaves of the eucalyptus globulus and administered 
by saturating the air of tiie patient's room by means of sus- 
pended cloths dipped in the oi!, and by the inunction of three 
. or four drams of lanoline ointment containing three drams of 
oil to the ounce. 

Inhalations of the oil of cinnamon is highly recommended 
by I.ucas-Championniere, and by Hilton Thompson. The re- 
.sults are said to be diminution nf cough, expectoration, tem- 
perature, nmiiber of bacilli, and increase in weight. 

Intra-tracheal injections of eucalyptol, menthol and other 
substances have been practiced with alleged good results. 
While this method is of benefit in bronchiectatic conditions in 
phthisical cases, it does not appear to !« of any special bencfii 
lo the disease of the lung. Injections of a dram of a solution 
composed of guaiacol, 2 parts; menthol, lo parts; olive oil, 88 
parts, may be used. 

Tile direct injection into the lung tissue of iodine, car- 
bolic acid, creosote (3 per cent. soi. in sterilized olive oil), 
iodoform and other substances has l>een practiced and is 
strongly recommended by Pepper. When carefully adminis- 
tered such injections are, as a rule, not dangerous though 
serious results may follow them. Treatment by compressed 
air either pure or saturated with creosote has been attended 
with benefit in some cases. It has, however, not yet been 
demonstrated that the introduction of antisq>tic substances 
into the lungs by any of th€se methods is attended wilh any 
permanent improvement of the diseased area of lung tissue, 
and while it is possible to introduce, by inhalation, oil solu- 
tions directly into the smaller bronchi, and, possibly, the al- 
veoli also, the benefit, in phthisis, is probably confined to those 
tissues which are in direct contiguity with the patent air 
passages. 

When we carefully review the equivocal position of the 
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old and tried medicaments for pulmonarj' tuberculosis, as well 
as the thousand-and-one modern "cures," we are obliged to ad- 
mit that we are not yet in position to disi>ute Laennec's state- 
ment that "although the cure of tuberculosis is possible for 
nature, it is not so for medicine." 

Fresh Air Treatment. The benefit to the tuberculous 
subject of the systematic indulgence in fresh, pure air is uni- 
versally conceded by all observers. This recognition of the 
power of fresh air is admitted in no equivocal terms. Wilks 
says "The only remedy known for consumption is air, air, 
fresh air." Ransome says "Fresh air night and day before 
everything else." Trudeau's experiments on confined and un- 
confined rabbits illustrate the value of the open-air treatment 
of tuberculosis. 

The fresh air treatment may be carried on with the pa- 
tient at home or at a suitable sanitorium, without a change 
in climate. At home the fresh air treatment is more or less 
difficult to manage, especially in the cities. A partially suc- 
cessful attempt, however, is better than to house a patient in 
a stuffy, ill- ventilated room, dope him with medicine and 
blame nature for the result. The patient should have the sun- 
niest, brightest room obtainable. The windows should be kept 
open during the day, and partially so at night. If there is 
active disease with fever the patient should be kept in l>ed, or 
if there is a porch or yard available he may be wrapped up and 
placed in an invalid's chair and allowed to spend four or five 
hours daily in the open air. Neither cough, fever, night 
sweats, or hemorrhage contraindicate fresh air. Ransome 
says that nothing relieves the fever so much as fresh air. 
Moderately low temperature is not important, but wetness and 
high winds should be guarded against. If the patient is well 
enough to be al>out he should spend six to eight hours daily 
in the open air and take a daily amount of exercise whicH 
must be specified by his physician. 

The sanitorium treatment of tuberculosis has risen in 
importance because of the results obtained at such institu- 
tions as those of Nordach. Falkenstein, Gobersdorf, Davos, 
etc., in Europe, and at the Sharon sanitarium near Boston, the 
Adirondack sanitarium, the Asheville sanitorium, the Aiken 
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sanitarium, etc., in this country, and various institutions in 
Canada. To obtain good results it is not necessary that the 
sanitaria be situated in an ideal climate. Burton-Fanning 
says that good results are obtained where climatic conditions 
are only moderately favorable, though the conditions most 
conducive to good results are pure, cool, bracing air, abund- 
ance of sunshine, dryness o£ soil, and elevation above the sea. 
At the Victoria hospital for consumptives, near Edinburgh. 
where the climate is by no means ideal, and the patients not 
of the most favorable class, with an average residence of less 
than three months, the results are said by Philip to he very 
encouraging. The plan of treatment in these sanitoria is to 
keq) the patient in the open air during the day as much a^ 
possible without regard to the weather except in special cases. 
Very liberal diet is given. The windows of the patient's room 
are wide open all day. and sutificiently so at night to insure 
good ventilation. The average temperature of the rooms is 
kept at from 60-63° ^'- E.xercise. bathing, medication and all 
auxiliary means are employed to hasten recovery. Daily ob- 
,«ervation is given each patient. These institutions, conducted 
under the supervision of competent and reliable men. in whom 
the profession may repose confidence, furnish better oppor- 
tunity for recovery to a patient than he will find by adopting 
climatic treatment in his own way, and without intelligent 
direction. 

There is great need in this country for sanitoria near our 
large cities where patients with moderate incomes may be 
treated at a small expense. Tt is to be hojjed that the state and 
municipal governments will soon realize that there is not only 
humanity, but also economy, in the establishment of public 
institutions on the sanitorium plan for the treatment of their 
indigent tuberculous residents. 

In the climatic treatment of tuberculosis the open air 
feature must not be neglected. Patients sometimes have the 
idea that if they make a suitable change in climate they must 
perforce get well without any effort on their part. The vahte 
of any climate is in direct ratio to the numlier of days through- 
out the year which the patient can be in the open air and sun- 
shine. The average temperature is of secondary importance. 
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The majority of tlie patients with good family history and 
in the early stage of the disease will get well in any climate if 
they live an ontdoor life. 

Proper accommodations and diet are not always olitain- 
ahle in desirable climates and this must be considered when 
patients are not able to endure an ont-door life. Those who 
can live out doors can usually get along with such food as can 
be obtained. A camping trip across our western or south- 
western states is one of the best methods o/ utilizing the fresh 
air and climatic methods of treatment. 

The earlier the climatic change is made the better the 
chances for recovery. It is very difficult to persuade patients 
to break up business and social associations early enough to 
give them the best results from climatic treatment. Later, 
they are not only willing, but insist, against advice, on a 
change of climate. In case of improvement it is difficult to 
keep patients in a proper climate for a sufficient length of time. 
Projjerly conducted sanitoria in our own localities would ob- 
viate some of these difficulties by affording a place where pa- 
tients could be kept under proper conditions for a portion of 
ihe year. 

In deciding the advisability of a change of climate we 
must be governed entirely by the patient's condition, and not 
by the anxiety of himself and friends. Patients with high 
fever, nigbl sweats, loss of flesh, extensive areas of lung in- 
volvement, or cavity formation, should not be allowed to go 
away from home. 

Tlie various climates may be divided into those of high 
altitudes, the dry. warm climates, and ihe moist, warni cli- 
mates. 

High altitudes possess, according to Williams, diminished 
barometric pressure — rare atmosphere, and diathermacy or 
increased facility of transmission of the sun's rays which 
causes an increase in the difference between sun and shade 
temperature of i° F. for every rise of 235 feet. The general 
result in selected cases of chronic tuberculosis being excellent: 
improvement in 8,1 per cent, great improvement in 74 per 
cent., disappearance of all symptoms in 41 per cent. ; local con- 
ditions show 75.5 per cent, improved, 5.5 per cent, stationary, 
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and 19.18 per cent, worse. Both sexes do well. The most 
favorable age is from 20 to 30, and those with hereditary dis- 
ease are especially benefited. 

Cases of incipient disease, with haemorrhagic tendency, 
are often much benefited by high altitudes, though such per- 
sons should not be suddenly changed from a low to a high 
altitude. Patients with a temperature above 101° F. should 
not be sent into high altitudes, and the latter is contraindicated 
in patients with . extensive lung involvement, cavities, 
aneurism, laryngeal involvements, catarrhal tuberculosis, all 
varieties of acute disease, weak heart, emphysema, and chronic 
varieties of tuberculosis when much lung tissue is involved 
or there is extensive degree of fibrosis of the lung, particularly 
where the heart is weak. 

A residence of from eight to twelve months at least is 
necessary in order to obtain benefit from high altitude. Of the 
higher altitudes in this country the Colorado, New Mexico 
and Arizona resorts are the best. Asheville and the Adiron- 
dacks are the best of the more moderate elevations. 

Such moist, warm climates as Florida (Gulf coast), the 
Bermudas, the Madeira Islands, the Island of Corsica, and 
Falmouth in Great Britain are the best. They are adapted to 
cases with limited lung space, emphysematous and bronchial 
conditions, and weak hearts. 

Dry, warm climates, like the lower portion of the Rio 
Grande Valley, southwestern Arizona, southern California, 
various points in Georgia, the Carolinas and eastern Tennessee 
in this country; the Riviera, Egypt and Algiers are the most 
noted points. According to Foster it is doubtful if the Medi- 
terranean offers the best climate for the majority of cases. 
Hillier praises South Africa, and Sandwith enumerates the 
advantages of the Egyptian deserts. 

Ocean voyages, while beneficial in some cases, are con- 
traindicated, according to Parkes Weber, in advanced cases, 
cases with fever, in laryngeal and in intestinal tuberculosis, 
and in cases associated with advanced arterial sclerosis or 
cardiac disease. 

Special Treatment. The treatment of tuberculosis with 
special preparations like the new (T. R.) tuberculin. Mar- 
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agiiano's anii-tuberciilosis serum, Hirschfelder's oxytoxiiis, 
etc.. is yet in an experimental stage, and the one thing definite 
in regard to it is that the literature of the past five years on 
this subject will make curious reading half a century hence. 
Trudean, whose experimental work with various serums at 
the Saranac laboratory gives his opinion weight, thinks that 
the outlook for an efficient tuberculosis antitoxin is not en- 
tirely hopeless. 

Symptomatic Treatment. The symptoms which most 
often demand attention are the fever, cough, sweating, diar- 
rhcea, haemorrhage, and gastric disturbances. 

Fever is almost constantly present in jjulmonary tuber- 
culosis and is, to some extent, a measure of the intensity of 
the disease. Its reduction is a most difficult therapeutic meas- 
ure, indeed, so little is accomplished toward the well-l>eing of 
the patient by the reduction of the fever by drugs that it is 
only when the fever is unusually high that it should be at- 
tempted. The depression resulting from the use of the coal 
tar products overbalances the slight benefit derived from them. 
The combination of two and a half grains each of pheuace- 
tine and quinine is often of i3se given every three or four 
hours or every two hours for three doses just before the rise 
in temperature in a septic type of fever. Quinine alone must 
be given in large doses which are not always well borne. 
When the fever is above ioi° F. the patient should be kept 
at rest, with as much fresh air as possible. Ransome says 
that nothing, in his experience, relieves the fever so mnch a.*; 
fresh air and sponging with cold water and vinegar. Fever 
is no contraindication to fresh air and as much of the latter 
should be had as is possible without overexertion. Sponging 
with tepid cologne water is grateful and useful. 

Cough is a troublesome symptom and one which patients 
are usually anxious about. It ts well with the cough, or with 
the fever, to trust to general measures as much as possible for 
relief. If cough is troublesome at bed time, or paroxysmal in 
the morning, a cup of hot milkine will often afford much re- 
lief. Nauseous cough niixtures are to lie avoided, and when 
cough medicines are prescribed they should be as simple as 
possible. In nervous, irritable people Hoffman's anodyne is 
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often very useful. A mixture containing to each dose J gr. 
of morphia or J gr, of codeia. lo drops of dilute hydrobromtc 
acid, and syrup of toUi q. s., will be laken longer, with more 
relief and less complaint, than most other cough mixtures. If 
the cough is hacking and very persistent we may use { gr. of 
codeia, 1 gtt. fl, ext. of cannabis indica, 3 grs. of muriate of 
ammonia, and syrup of tolu q. s. In cases with considerable 
bronchitis and scanty expectoration we may use muriate of 
ammonia, gr. 5; codeia, gr. 1/6; tincture of Pulsatilla, gtt. 6 
to 8; liq. am. acetat., gtt. 20: elix. simp., q. s. In laryngeal 
cough we may use inhalations, sprays and sedative troches. 
Oil solutions of the various antiseptic drugs are of great use in 
relieving cough and expectoration when given by inhalation. 
Warm applications or counter-irritation to the chest may be 
useful. Lozenges of acacia and licorice are useful in laryngeal 
cough. Spraying with a 2 to 3 per cent, solution of menthol 
or aristol; inhalations of 20 drops of a saturated solution of 
menthol, or a like amount of equal parts of creosote or guaia- 
col with spirit of chloroform when the membrane is dry and 
irritated may be of use. With laryngeal catarrh we may use 
a teaspoonful of compound tincture of benzoin in a pint of 
water near the boiling point for inhalation, With profuse 
secretion from the mucous membrane we may find 3 to 5 
drops of tincture of belladonna and half a teaspoonful of syrup 
of senega every four hours of value. 

Night sweats are a troublesome through erratic symp- 
tom in tuberculosis. When regular and severe tbey'weaken 
the patient and should be stopped if possible. A cool sponge 
bath in the morning followed by thorough friction of the body 
will often lessen the sweating. Atrojjine is the most useful 
remedy. It should lie given at bed time in 1/60 to 1/50 grain 
doses. Camphoric acid is. next to atropine, the best remedy 
for sweating. It is best given in three doses of five or ten 
grains each (in capsule) at 5. 7 and 9 o'clock in the evening. 
Agaricin ( t/12-i/io gr.) may be given six hours before the 
sweating takes place, or. as I have found useful, r/15 of a 
grain may be given at 2 and 7 P. M-, followed by thirty drops 
of fluid extract of pinus canadensis at bed time. Picroloxin 
(1/60 gr.) may be given at bed time. Zinc oxide (5 gr. in 
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pill) is sometimes useful. If profuse sweating occurs when- 
ever the patient sleeps it is an indication for stimulants and 
nourishing drinks. 

Diarrhoea may be troublesome when there is acute or 
chronic uSceration of the intestines. In the acute form ten 
grain doses of bismuth (sub-carbonate or sub-gallate) with 
five drops of deodorized tincture of opium and a like amount 
of spirits of camphor every three or four hours is useful, 
Dover's powder with bismuth is of service. Starch enemata. 
plain or with opium, may be used. The acetate of lead and 
opium pill is useful, If the discbarge is watery and profuse 
ten drops of dilute nitric acid with five drops each of tincture 
of opium and tincture of camphor given in simple elixir will 
be of use. In the diarrhcea of chronic ulceration the diet is 
very important. Such drugs as acetate of lead {2 to 3 gr.). 
sulphate of copper (^ to ^ gr. ) combined with opium in pill 
form, are of use. Bismuth (gr. 20), and co. ipecac pulv. (gr. 
x) may be given in milk every 4 to 6 hours. Tincture of 
catechu, gtt. 20: tinct. opii deodor., m. 5; mist, create, 5 iv, 
may be tried. Fluid extract of coto bark in five minim doses 
may be useful. When the lower intestine is affected lead and 
opium pill combined with starch enemata (tr. opii, gtt. xx to 
3 ss; mucil. amyli ,) ii) is of great service. 

Hemorrhage is to be treated by rest and opium (mor- 
phine hypodermically). If the vascular tension is high lower 
it with aconite and sodium bromide. No stimulants should 
he given. Tincture of hamamelis in 20 to 60 minim doses is 
recommended. In profuse hsTuorrhage. with low temper- 
ature, we may use ergotin hypodermically. Temporary liga- 
tion of the four extremities is efficacious in profuse 
hemorrhage, and from 1/50 to 1/30 of a grain of atropia may 
be given hypodermically. Astringents, as a rule, do no good 
in the pulmonary hemorrhage of tuberculosis. 

Gastric disturbances are to lie avoided, to a large extent, 
by the general treatment and attention to diet. Acidity and 
flatulence may be relieved by bismuth and bromide of sodium 
or strontium. For loss of appetite without digestive disturb- 
ance Fowler recommends bicarbonate of soda, gr. xv. : dilute 
hydrocyanic acid, m. iii; comp. inf. of gentian 5i. 
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Gastric crisefe may occur which must be tided over by re- 
stricting the diet to liquid food. Vomiting may occur through 
the irritation produced by the severe coughing or through 
some sore spot or sensitive area in the throat, attention to 
which will relieve the vomiting. The nausea so frequently 
present may be controlled by small and frequent doses of 
lime water containing one drop of carbolic acid to the ounce, 
or by small doses of calomel and soda. 

Pain from pleurisy may be controlled by strapping the 
chest, painting the surface with tincture of iodine, applying 
belladonna plasters, small blisters, or hot applications. 

The experimental work of Biondi, Schmidt, Gluck and 
others show that a portion or the whole of a lung may be 
removed without fatal results. Lovvson and Tuffier have suc- 
cessfully removed a tuberculous portion of the human lung 
with good results. While these cases demonstrate the pos- 
sibilities of lung surgery, the application of such methods must 
be extremely limited in the treatment of tuberculosis of the 
lungs. The surgical drainage of tubercular cavities of the 
lung has generally been regarded with disfavor. It is not 
beyond argument, however, that this may be the most advan- 
tageous way of treating single cavities properly situated. 
Should the future discover a reliable bacillicide for the after 
treatment of drained tubercular cavities the question of oper- 
ation would assume a different aspect. 



CHAPTER XV. 

ACTINOMYCOSIS OF THE LUNGS. 

Bollinger described actinomycosis in 1877, and in 1878 
Israel described it as affecting the lungs, though the disease 
had previously been observed in man by von Langenbeck in 
1845, ^^^ by Lebert in 1857. The disease is said to be some- 
what more ccMnmon in Germany and Russia than in this coun- 
try, and to be rare in England. It is much more common in 
men than in women. The total number of cases of actinomy- 
cosis now on record is comparatively small. 

Pulmonary actinomycosis is an infectious disease of 
chronic course caused by the actinomyces, or ray-fungus 
(streptothrix actinomyces). 

Etiology. — The fungus which causes the disease gains 
entrance to the body through the respiratory or alimentary 
tracts. In the latter case the symptoms may be chiefly 
thoracic, as, when the disease affects the liver it may extend 
to the pleura and lungs and open through the ribs. The or- 
ganism has not been recognized outside of the body. There 
is no direct proof of infection through the flesh or milk of dis- 
eased animals. It is most likely that the infection occurs 
through the medium of the food. 

It is not positive as to just which group of bacteria the 
organism belongs, though it is credited to the streptothrix 
group. It is markedly polymorphous and occurs as small 
spherical or irreguarly-shaped grains or masses of a sulphur- 
yellow color, and from one-half to two millimetres in diameter. 
These bodies present an internal granular mass and an outer 
zone of radiating mycelia which may present bulbous termina- 
tions. According to Bostrom the clubbing is due to hyaline 
degeneration of the filaments. These small masses which are 
characteristic of the disease are found in the granulations of 
the diseased area, or in pus from such area. In the early 
stages of their formation they may be grayish in color. 
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MoKBiD ANATOMY. — The Icsions Df puimoiiary actinomy- 
cosis are unilateral in the majority of instances. According 
to Hodenpyl tliere are three groups of lesions : lesions of 
chronic bronchitis: miliary lesions resembling miliary tubercu- 
losis, the nodules are com|x)sed of groups of fungi surrounded 
by granulation tissue; destructive lesions of the Unigs char- 
acterized by broncho-pneumonia, interstitial fibrosis, and ab- 
scess of the lungs. 

When the chest wall becomes involved there is enlarge- 
ment of the affected side, effacement of the intercostal spaces, 
the soft tissues Ijecome discolored and (edematous, the skin 
becomes red in spots, and abscesses form and discharge a 
small amount of pus. Fungoid masses of red and yellow 
granulation tissue form around the openings, 

Actinomycosis of other organs and tissues is frequently 
associated with the pulmonary form of the disease. Necrosis 
and erosion of the ribs, vertebrjc or steriuim; subcutaneous ab- 
scesses, and metastases to other portions of the l>ody occur. 

Clinical history. — The clinical history of pulmonary 
actinomycosis may be similar to that of pulmonary tubercu- 
losis, tumors of the lungs, or chronic pleurisy. The fact that 
actinomycotic and tuberculous processes may lie associated 
in the lungs tends towards ambiguity of the clinical history. 

The onset of the disease is gradual and is accompanied 
by an insidious cough, with, perhaps, slight expectoration. 
There is general weakness with loss of weight. Pleurisy, with 
or without effusion, may be a feature of the early stages. The 
patient becomes pate and anemic and loses flesh; cough be- 
comes more troublesome, and the sputum Incomes muco-puru- 
lent, more abundant, and may contain the yellow granules 
which are characteristic of the disease. The temperature is 
more or less elevated and gradually assumes a hectic type. 

When the chest wall becomes involved there is a change 
in the contour of the affected side. Scoliosis may develop. 
The soft tissue Incomes swollen and inflamed, abscesses form 
and discharge pus and the sinnses are surrounded by granu- 
lation tissue. The clinical history is now much like that of 
caries of the ribs or vertebra. The symptoms may resemble 
those of empliysema, or may simulate those of typhoid fever. 



/ 



/ 






ACTINOMYCOSIS OF THE LUNGS. 349 

The course of the disease is progressive. The average 
duration is about one year. Recovery is very rare. Death 
is preceded by general septic conditions. 

Symptoms and diagnosis. — Cough, fever, emaciation; 
with muco-purulent or perhaps fetid expectoration are the prin- 
cipal symptoms. Cough and expectoration are important symp- 
toms as in some cases the diagnosis may be reached through the 
presence of the actinomyces in the sputum. Bizzozero cau- 
tions against mistaking degenerated epithelial cells in the 
sputum for the organism of the disease. The fever is irregu- 
lar in type and eventually becomes hectic. The physical signs 
are usually indefinite. The lower portion of the lungs is the 
part usually affected, and the disease is generally confined to 
one side of the chest. More or less localized dullness will be 
present and there will be a corresponding loss of respiratory 
sounds. Signs characteristic of pleural effusion may be pres- 
ent. There may be signs of a cavity in the lung. As the dis- 
ease progresses and the chest walls become affected there will 
be much restriction of motion and the voice and respiratory 
sounds will be weak and indefinite. 

In the early stages it may be impossible to differentiate 
the disease from tuberculosis, or from chronic pleurisy. The 
presence of actinomyces in the sputum, or in the discharge 
from the chest wall may be the only means of making a posi- 
tive diagnosis. If the disease has extended from the liver the 
latter w^ll be enlarged. Extension from the upper respiratory 
tract, or from the mouth may render the diagnosis less diffi- 
cult than usual. 

Godlee says that if, on opening an abscess connected 
with the ribs, pleural cavity, or spine, the amount of pus is 
small and haemorrhage unusually free, and especially if sub- 
sequent insidious burrowing of pus beneath the skin occurs, 
we should be suspicious of actinomycosis. 

Treatment. — The medicinal treatment of actinomycosis 
of the lungs is symptomatic only. Large doses of iodide of 
potash (20 to 40 grains t. i. d.) are recommended but it is 
doubtful if it does any real good. Injections of iodide of pot- 
ash have also been recommended. 

Surgical measures are the only means that may avail 
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against the inevitably fatal results, and on this account much 
greater risk may be assumed than is justifiable in other pul- 
monary diseases. We must bear in mind the great danger of 
haemorrhage during operation, and also the possibility that the 
disease has extended to places and tissues where surgical in- 
tervention cannot follow. 

MYCOSIS PULMONUM. 

Pulmonary mycosis (pneumonomycosis) is a disease of 
the lungs caused by the presence of fungi. The disease may 
be primary or secondary (fungus growth in the cavities of 
phthisical lungs). 

Virchow first recognized the disease in 1854. The prin- 
cipal form of the disease is that due to the aspergillus fumi- 
gatus. Other forms may be due to sarcinse (p. sarcinica), to 
an oidium, which is said by Gilchrist and Stokes to be allied 
to the yeast fungus, to an organism called by Flexner the 
streptothrix pseudo-tuberculosa, and, according to some ob- 
servers, to some of the mucosinse or moulds. Rixford and 
Gilchrist have reported cases of protozoic infection of the 
lungs. 

These various infections of the lungs are followed by 
changes in the lung tissue which are very similar to those oc- 
curring with tuberculosis. The symptoms and clinical history 
are those of chronic lung disease and may closely simulate 
those of tuberculosis, chronic bronchitis, asthma, haemoptysis, 
etc. The diagnosis depends on the demonstration of the na- 
ture of the infection. 

Renon and Dieulafoy hold that the aspergillus fumigatus 
may be a pathogenic organism, though in some cases it is sec- 
ondary. Virchow and others maintain that it is always 
saprophytic, and the lesions are secondary to other processes. 

Secondary aspergillo-mycosis may occur in connection 
with pulmonary tuberculosis, chronic bronchitis, bronchiecta- 
sis, haemorrhagic infarction of the lungs, malignant growths 
in the lungs, and to valvular lesions of the heart. 
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HYDATIDS OF THE LUNGS. 

Hydatids of the lungs (echinococcus of the lungs) is due 
to the presence in the lungs of the larvae of the taenia 
echinococcus. The disease is most common in Iceland, x\us- 
tralia, and some European countries where there is close as- 
sociation between men and dogs. It is rare on this continent, 
though Ferguson states that a number of cases have been ob- 
served in Winnipeg since the Icelandic immigration in 1844. 

-Etiology. — ^The cestode of the taenia echinococcus is 
four or five mm. long and consists of three or four segments. 
The terminal segment is mature and may contain 5,000 eggs. 
The head is small and has four sucking disks surrounded by a 
double row of booklets. The ova are accidentally ingested by 
man, chiefly through the medium of the drinking water. 

The ovum having reached the stomach is relieved of its 
envelope by digestion and the embryo makes its way through 
the coats of the stomach or intestines and may reach the lungs, 
after passing through the capillaries of the portal or hepatic 
veins, by w^ay of the pulmonary artery, or, it may enter a sys- 
temic vein after leaving the stomach, and thence gain the pul- 
monary artery. According to Bird, hydatid disease of the 
lung may occur through inhaling dust containing the ova of 
the echinococcus, in which case they might enter the bronchial 
arteries. It is not definitely known, however, how much of 
their movement is to be attributed to migration and how much 
to vascular transportation. 

Echinococci are more frequent in the lung than in the 
pleura, but the liver is the favorite seat of the affection. In 
this country about seven per cent, of the cases have occurred 
in the lungs or pleurae. In 1,862 cases collected by several 
observers the lungs and pleurae were affected in 153 cases, 
Thomas's collection of 809 cases show the lungs to have been 
affected in 134 cases, and the pleurae in 2 cases. 

Morbid anatomy. — When the embryo has reached its 
destination its booklets disappear and it is gradually changed 
into a small cyst containing a clear fluid. The wall of the 
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cyst is composed of an external thick, transparent, elastic, 
laminated layer (ectocyst) ; and an internal granular, paren- 
chymatous layer (endocyst). This cyst determines more or 
less formative inflammation in the surrounding tissue, and 
becomes enveloped in a fibrous capsule. This capsule is rarely 
as dense as it is in hydatids of the liver, and frequently it is 
slight or absent altogether. 

The method of development of the cysts is the same as 
in other tissues and need not be considered here. The fluid 
contained in the cysts is clear and limpid and has a specific 
gravity of 1.005 to 1.015. It contains no albumen, or at most 
only a trace. There may be traces of sugar. Usually the cysts 
contain scolices and the characteristic booklets. 

As the cysts grow they compress the lung tissue; cause 
inflammation of the surrounding tissue, gangrene, and the for- 
mation of cavities which may be connected with the bronchi. 
The bronchi may be patent directly to the surface of the cyst, 
but as long as the latter is tense with fluid the bronchi will not 
open directly into the cyst. If the cyst collapses the bronchi 
open and the air enters the cyst cavity. 

Rupture into a bronchus may occur with discharge of 
the cyst contents, or even of the cyst itself, in which case the 
cavity may become obliterated. This result is rare, however, 
for, if the cyst is surrounded by a fibrous wall the cavity con- 
tinues to discharge pus. Rupture into the pleura is followed 
by pneumothorax, and pleurisy with serous or purulent effu- 
sion. Rupture into the pericardium is usually rapidly fatal. 

The lung tissue surrounding a cyst may become pneu- 
monic, gangrenous (if the cyst is dead), or fibrotic. These 
changes may lead to the death of the cyst which may in time 
be followed by suppuration and decomposition of its contents. 
It thus becomes an abscess which may discharge in any direc- 
tion. If the cyst dies, its contents become turbid and albumin- 
ous. The adult cyst may become glutinous, opaque and may 
break up into fragments. If there are daughter cysts, they 
will later pursue the same course. In rare instances the cyst 
contents may undergo fatty degeneration and the cyst dries up. 

Hydatid cysts of the lung are usually single. The mul- 
tilocular variety is very rare. Both lungs may be involved, 
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and there may be more than one cyst in a hnig. The right 
lung is more often affected than the left; and the lower lobes 
more frequently than the upper. Very few cases of hydatids 
of the lungs recover. 

Clinical history. — Small cysts in the lung may give 
very indefinite symptoms, or none at all. There may be a his- 
tory resembling that of tuberculosis. Usually there is a dry, 
hacking, paroxysmal cough with some mucoid expectoration. 
Slight haemoptysis is quite common in the early stages; later 
on it may be profuse. Fever is generally absent unless inflam- 
mation is present in the hmg. Moderate dysi)ncea may be 
present, but the dyspnoea is not troublesome unless pressure is 
exerted on large vessels. Pain is slight or absent unless the 
pleura is involved. There may be a sense of weight or con- 
striction about the chest. Loss of flesh and weight is common. 
Rupture of a cyst into a bronchus is attended with severe, sud- 
den paid in the chest, violent cough, marked dyspnoea, the 
expectoration of watery fluid which contains the characteristic 
booklets, and possibly by severe haemorrhage. Small pieces of 
hydatid membrane may be present in the expectorated fluid. 
If the bronchus opening into the cyst is small the escape of 
the contents of the cavity may be gradual and accompanied by 
less severe symptoms. If daughter cysts are present in the 
expectorated fluid the bronchus entering the cavity is probably 
a large one. Haemorrhage may occur at intervals after the 
rupture. Death may occur at the time of rupture of the cyst. 
If communication be established with the plemal cavity the 
signs of pneumothorax and pleurisy will follow. 

After rupture of the cyst the violent, severe and par- 
oxysmal coughing spells may continue, the expectorated mat- 
ter containing fragments of membrane and (laughter cysts. 
The expectoration may become purulent and fetid, or it may 
])e dark-colored and resemble pus from an hepatic abscess, 
while the clinical history may be similar to that of gangrene 
of the lungs. Hectic fever, loss of flesh, and clubbing of the 
finger ends niay occur. In some cases tlie symptoms are much 
less severe, and aside from the dys])n(ea which may attend the 
expectoration of cysts or fragments of cyst wall the history 
may not be distinctive. 



354 HYDATIDS OF THE LUNGS. 

Symptoms and diagnosis. — A small, deeply-seated cyst 
may give no symptoms. If a large cyst exists there may be 
diminished chest expansion and respiratory murmur. If the 
cyst is near the surface there will be loss of expansion, dimin- 
ished voice and respiratory sounds, slightly tympanitic or a flat 
percussion note, and diminished or absent vocal fremitus. The 
cardiac impulse may be displaced and the chest wall may show 
local prominence and effacement of the intercostal spaces, or 
the cyst may project through a space and form a round tumor 
on the chest wall. According to Fowler, the most character- 
istic sign is a round area of dullness on percussion showing 
absolute dullness in the center with gradually increasing reso- 
nance toward the margin; the breath sounds and vocal 
resonance being absent over this area. If the cyst is near the 
chest wall the so-called hydatid thrill may be felt. 

Sub-crepitant rales from oedema and congestion of lung 
tissue may be heard. Signs of pressure on the vessels, pneu- 
mogastric nerves, or on the cesophagus may be present. The 
differentiation from tuberculosis rests on the location of the 
lesion, its failure to involve other portions of the lungs, by the 
absence of bacilli and by the greater effect of tuberculosis on 
the general health. 

Signs of a cavity may be obtained soon after rupture and 
before contraction has occurred. If the cavity is actively 
secreting, the diagnosis may be difficult if the expectoration 
contains nothing characteristic, and the signs may resemble 
those of tuberculosis, abscess, or gangrene of the lungs. 

Sudden and severe pain and dyspnoea with signs of air 
and fluid in the pleural cavity characterize rupture into that 
cavity. Rupture into the pericardial sac may l)e immediately 
fatal. If not, there will be increased prrecordial dullness with 
diminished or absent cardiac impulse. A cyst of the liver pro- 
jecting into the lung may rupture into a bronchus, in which 
case the expectoration will be stained with bile. When cysts 
of the right lobe of the liver project upward it may be difficult 
to determine whether the cyst is above or below the diaphragm. 
Pressure effects on the structures within the chest are not so 
common with hydatid cysts as with other forms of tumors. If 
fluctuation is present and pleural effusion can be excluded, the 
fluctuation is most likely due to an hydatid cyst. 
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Treatment. — The medical treatment of hydatids of the 
lungs is symptomatic only. Surgical measures alone can hope 
to effect a cure. While paracentesis has resulted in a cure in 
a few instances, it is regarded by most observers as a danger- 
ous procedure, as the fluid may escape into the bronchi and 
cause a fatal result. The same surgical course should be pur- 
sued as in dealing with a pulmonary abscess or other lung cav- 
ity. The question of whether to simply drain the cavity, or to 
remove also the ectocyst, is one which must be decided by the 
conditions of the tissues and the surgeon's experience. 

TUMORS OF THE LUNGS. 

Tumors of the lungs may be primary or secondary. 
Primary growths are rare in the lungs. Secondary growths 
are more common. [In 112 cases of tumors of the lungs the 
disease was primary in 38, and secondary in 64 — Wilson Fox.] 
The primary growths are usually epithelioma, encephaloid, or 
scirrhus, the first named being the most common. Sarcoma 
may occasionally be found in the lungs as a primary growth, 
and enchondroma very rarely occurs as such. I^rimary can- 
cerous growths may originate in the glands of the bronchi, or 
in the alveolar epithelium. They may spread along the lymph 
channels. 

Sarcomata are most often secondary though they may be 
)>rimary. The most frecjuent variety is the round-cell form, 
though spindle-celled, myeloid, melanotic, and osteo-sarcoma- 
tous forms are also met with. 

The secondary growths may be encephaloid, scirrhus. 
epithelioma, colloid, enchondroma, melano-sarcoma, or 
osteoma. Enchondroma may occur in the bronchial cartilages. 

Etiology. — Tumor of the lunsfs is most common be- 
tween the fortieth and sixtieth years of life. The primary 
form affects the sexes equally (Walshe). The secondary 
form is most common in women. It is not clear that the fact 
pointed out by Williams that in cancerous disease generally 
there is a family history of tuberculosis rather than one of ma- 
lignant disease, will apply to ])rimary malignant disease of the 
lungs. It is claimed that a large proportion of the deaths of 
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persons over forty years of age who are employed in the cobalt 
mines of Schneeberg, is due to malignant disease of the lungs. 

The secondary growths usually follow disease of the 
genito-urinary system, digestive tract, or of the bones. 

Morbid anatomy. — Primary carcinoma and sarcoma 
usually occur in but one lung and may form large masses in- 
volving the greater portion of the lung. Secondary growths 
are usually distributed through both lungs though they may 
be localized and involve chiefly the pleura. Metastatic growths 
are usually disseminated and may involve large portions of 
the lungs. Primary growths when limited to a single lung 
generally affect the right lung. Secondary multiple growths 
usually affect both lungs alike. 

Primary growths may occur as well defined tumors or as 
infiltrations, the latter being most common. All traces of lung 
tissue may be destroyed. The growth may extend into. the 
lung tissue along the perivascular and jieribronchial lymph 
spaces. Cancerous growths may be soft and fleshy in appear- 
ance, or may be hard, solid, white masses. The site of the 
bronchial glands may be marked by pigmentation. 

Sarcomata may form masses an inch or two in diameter, 
or there may be numerous nodules scattered through the lung 
tissue. They are well defined soft, and have a fleshy appear- 
ance. The sul>-pleural and pulmonary lymphatics are usually 
infiltrated. 

Secondary growths usually form small, multiple, dissem- 
inated nodules in lx)th lungs. They may resemble tubercles. 
Large, single masses may be present. 

With widely disseminated growths or with dense infil- 
trations the lungs may be enlarged, though some retraction 
may at times be present. Softening, excoriation, and plis col- 
lections niav occur. Cancerous, sero-fibrinous, or haem- 
orrhagic pleurisy may be an associated lesion. The mediastinal 
and bronchial glands are usually affected, less frequently the 
cervical glands are involved, and rarely the inguinal glands 
are enlarged. 

Clinical history. — The clinical history of tumors of 
the lungs may be very indefinite, especially with primary 
growths. There may be no symptoms of a lesion in the chest 
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(Walshe). Pain may be an important symptom if the pleura 
is involved. Dyspnoea may be troublesome and may be par- 
oxysmal if there is pressure on the trachea. Dry, painful 
cough, mucoid expectoration may be present. Stokes has 
called attention to **prune-juice'' expectoration in some cases 
of primary cancer of the lung. Passive congestion of the face 
and of one or both upper extremities may occur from pressure. 
The pneumogastric or recurrent laryngeal tierves may show 
pressure effects. If the mediastinum is not involved the pres- 
sure effects will be absent. The rapid dissemination of the 
lung lesions may be attended with pneumonic symptoms and 
albuminuria (Wunderlich). ICmaciation may or may not be 
considerable. 

The duration of the disease is from six to eight months. 
It may run a very acute course. Jaccoud observed a case 
which lasted only a week from the onset of the symptoms. 

Symptoms and diagnosis. — Primary growths not in- 
volving the mediastinum are so rare, and, pressure effects be- 
ing absent, their symptoms so indefinite, that they are often 
not recognized when present. When an intrapulmonary 
growth is large there may he some bulging of the side, though 
retraction may be present from extensive infiltration or from 
collapse due to bronchial obstruction. The heart may be dis- 
placed. Vocal fremitus may be normal, increased, or absent. 
Pulsation mav occur from transmitted heart's action. The 
percussion note may present any quality from normality to 
absolute dullness. Extension of dullness bevond the median 
line is as important, but of less common occurrence, as in medi- 
astinal' tumors. The breath-sounds are usually diminished in 
intensity. Bronchial breathing may be present. 

The diagnosis is not difticult in secondary growths, as 
the history of the patient will be suggestive. Progressive 
emaciation, involvement of the cervical glands, especially the 
clavicular, dark-colored expectoration, and anomalous phys- 
ical signs will suggest the nature of the trouble. 

Treatment. — The treatment of tumors of the lung is 
symptomatic. In special cases it is possible that surgical meas- 
ures might be considered with advantage. 
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PLEURISY. 

Inflammation of the pleura may be primary or secondary. 
As to its cause it may be acute or chronic. From an ana- 
tomical point pleurisy may be divided into dry pleurisy, fibrin- 
ous, plastic or adhesive pleurisy, and pleurisy with effusion. 
According to the character of the effusion pleurisy is spoken 
of as serous, sero-fibrinous, sero-purulent, purulent (empy- 
ema), haemorrhagic, and putrid. The terms traumatic, dia- 
phragmatic or phrenic, cancerous, tubercular, etc., are some- 
times used to indicate special features of individual cases. 
Attempts have been made to classify pleurisy from a bacterio- 
logical standpoint, and there has been described a pneumococ- 
cus pleurisy, a streptococcus pleurisy, a saprogenic pleurisy, ^ 
staphylococcus pleurisy, a tubercular pleurisy, and pleurisy 
due to such organisms as the typhoid bacillus, the influenza 
bacillus etc. 

While in many instances of tul>ercu]ar and of pneumo- 
coccus infection of the pleura a characteristic inflammation 
results which can be defined clinically, in the majority of cases 
the part played by the various infections cannot, as yet, be out- 
lined clinicallv with sufficient clearness to make such a classi- 
fication of practical utility. Regarding the disease purely 
from a clinical standpoint the simplest classification is one 
under which may be included the greatest number of cases 
without the subdivision which is necessary when we attempt 
an ^etiological classification. Dividing pleurisy, then, into 
fibrinous or plastic pleurisy, sero-fibrinous pleurisy, and puru- 
lent pleurisy, we have a classification embracing the clinical 
features of the majority of cases and which is more definite 
than the simple division into acute and ciironic pleurisy, and 
which is less elaborate and confusing than a classification 
based on the numerous ^etiological factors of the inflamma- 
tions of the pleura. 
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Fibrinous (plastic, adhesive) pleurisy may be primary or 
secondary, acute or chronic (primitive dry pleurisy). It may 
occur in any degree from the slight inflammation with little 
or no exudation (dry pleurisy), to extensive plastic exudations 
resulting in considerable induration of the pleurae. It is prob- 
able that the pleuritic adhesions so frequently found post 
mortem in subjects in whom there has been no history of 
pleural disease are the result of the milder degrees of fibrinous 
pleurisy. 

^Etiology, — Primary, fibrinous pleurisy may occur as an 
independent affection, in persons of good health, from exposure 
to cold. It is not clearly understood just how the disease is 
thus brought about, though we have bacteriological evidence 
of the loss of resistance in tissues after exposure to cold, and 
we know that individual resistance in this respect varies 
greatly. It is not improbable that a clearer ap])reciation of the 
practical workings of pneumo-dynamics might explain some 
of this class of cases. All constitutional conditions which 
lower the vitality of the individual may predispose toward 
plastic inflammation of the pleura. 

Some cases of primary, plastic pleurisy arc undoubtedly 
tubercular in origin. The exact proportion is difficult to 
estimate. In general serous-membrane tuberculc^sis the pleura 
may be involved simultaneously with the ])eritoneum. In 
tubercular pleurisy the visceral pleura is infected through the 
sub-pleural lymphatics or from the bronchial or tracheal lymph 
glands. The parietal pleura may l>e infected from the cervical. 
vertebral, or mediastinal lyni]>h glands, or through the dia- 
phragin from the lymphatics of the peritoneum. The frequent 
impossibility of demonstratin.c: the tubercular nature of the 
adhe.sions which arc often ])rescnt in cases of ])ulmonary tuber- 
culosis shows the difficulty of recognizing the tubercular 
nature of a primary pleurisy. While the adhesions which 
are associated with jnilmonary tuberculosis may be due, 
in some instances, to associated infections, it is altogether 
likely that in the great majority of cases they are tubercular in 
origin. This latter is more readily demonstrated, according 
to Fow-ler, by examination of the ])leural surfaces of the inter- 
lobar fis.sures where the tubercular granulations are most 
distinct. 
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Secondary, fibrinous pleurisy ocurs in connection with 
acute diseases of the lungs such as pneumonia, tuberculosis, 
cancer, abscess, gangrene; to inflammations of the pericardium 
and mediastinum. Bright's disease, and acute rheumatism 
may precede this form of pleurisy. Fractures of the "ribs, 
injuries of the chest walls, gun-shot and other perforating 
wounds of the pleura may cause plastic pleurisy when the 
injury is not septic in character. 

MoRBiu ANATOMY. — In fibrinous pleurisy there is a 
fibrinous exudate upon the pleural surface. Leucocytes and 
blood corpuscles are enclosed in the meshes of this exudation. 
Preceding the appearance of this fibrinous exudate there is 
injection of the subserous vessels, loss of lustre of the mem- 
brane, proliferation of the nuclei of the endothelial cells of 
the pleura, and blocking of the stomata of the membrane and 
of the adjacent lymphatics with fibrin and corpuscles. The 
layer of coagulable lymph varies in thickness with the amount 
of cellular elements and fibrin poured out. The layers of 
lymph nearest the pleural membrane may be dense and lamin- 
ated; superficially the lymph is trabeculated with a fine net 
work of fibrin enclosing corpuscles. If the inflammatory pro- 
cess ceases at this point (dry pleurisy) the exudation may 
become vascularised and form connective tissue with more or 
less union of the surfaces of the pleura. The exudation may 
become absorbed without the formation of adhesions, and 
some thickening and opacity of the pleura may be the only 
result of its presence. Thickening of the interlobular septa is 
a frequent result. In chronic tubercular pleurisies of this 
type the layers of exudation may be very thick and laminated 
and may l>e granular in appearance from prolonged friction of 
the surfaces of the pleura. In tubercular pleurisy particularly, 
the pleural membrane lining the interlobar fissures is fre- 
quently much thickened and closely adherent. In the chronic 
forms of fibrinous pleurisy great induration of the visceral 
pleura may result, and the adjacent interlobular lung tissue 
may be involved. In fibrinous pleurisy the visceral pleura is 
much more frequently involved than the parietal pleura 
owing to the frequency of the occurrence of pleurisy second- 
arily to inflammations of the lung. The lower portion of the 
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pleura is much more frequently affected than tlie upper espe- 
cially in tul^erculous cases, though in apical tuberculosis of 
the lung the pleura is affected more often than has been sup- 
posed. In some cases the inflammation is limited to the 
diaphragmatic pleura (diaphragmatic pleurisy), and though 
any variety of pleurisy may be limited to the diaphragmatic 
pleura, such an inflammation is usually of a fibrinous nature. 

Clinical history. — The clinical history of acute plastic 
pleurisy is usually distinctive. Pain in the side is the earliest 
and most prominent symptom. Preceding or accompanying 
the onset of the pain there may or may not have been chilliness 
or a chill. If the latter occurs it is usually of a nervous char- 
acter. The pain is sharp and piercing, and usually begins very 
suddenly at about the middle of inspiration and ceases with 
the beginning of expiration. In some cases, especially in the 
apical pleurisies accompanying pneumonia of the same region 
in children, the pain may be more or less continuous. 

DrJ^, hacking cough is present. It is apt to be constant 
and causes considerable pain. Dyspnoea, if present, is irregu- 
lar and results largely from fear of pain. The temperature 
is usually elevated two or three degrees. The pulse is rapid 
(from 100-120) quick, small and irregular in force. In some 
cases of limited inflammation there may be no history except 
that of slight cough, slight pain on deep inspiration, and a 
slight febrile rise. In pleurisy secondary to other diseases of 
the chest the occurrence of the above symptoms will be readily 
understood though 'they be masked by the symi)toms of the 
original disease. The majority of cases of fibrinous j)leurisy 
which are observed in this stage are not followed by effusion: 
the symptoms subside within two weeks and the patient is 
apparently as w-ell as ever. If the inflammation has been ex- 
tensive, recovery may be slow and there may be tnore or less 
thickening of the pleura with permanent loss of expansion of 
the affected side. In some of these cases of acute plastic pleu- 
risy, liquid effusion will result, or rather the plastic exudation 
and the sero-fibrinous effusion are oracticallv simultaneous in 
their appearance, as in the following case : 
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Man aged thirty-five years. Three days ago developed 
a sliarp pain in right side. Pain has continued ever since 
and is still severe when he coughs or breathes deeply. Tem- 
perature 101°; pulse 100. Examination shows loss of motion 
of lower right side. Heart apex displaced one inch to the 
left. Fremitus absent below sixth rib on right side. Partial 
dullness on right side between fifth and sixth interspaces; flat- 
ness below sixth rib. Well marked friction sound from fifth 
to seventh ribs on right side. Exploratory puncture in sev- 
enth interspace obtains fluid of a turbid character containing 
flakes of lymph. 

In this case the plastic exudate was considerable, and the 
liquid efi^usion moderate in amount, as sufficient time had not 
elapsed, in all probability, for the effusion to reach its extent. 
The friction sound, which is usually absent when sufficient 
fluid is present to be readily recognized, was therefore well 
marked. 

Primary, plastic pleurisy may result in great thickening 
of the pleural membranes and result in cirrhotic processes in 
the lungs (Sir Andrew Clark). This condition is clinically 
identical with like conditions which result from chronic 
empyema, long standing encysted serous effusions, or primary 
pulmonary cirrhosis, and its occurrence as a pathological or 
clinical entity has been denied. 

In primary, plastic pleurisy of tubercular origin there 
may be great thickening of both pleura4 layers, eventually 
much retraction of the side, and a history of ''stitch in the 
side/* moderate cough, slight fever, gradual loss of strength, 
etc., extending over a period of a year or two. 

The following case was of this nature : 

Young woman twenty-two years old. Sick eleven 
months, previous health good. Family history good except 
as to an aunt, who died of phthisis. About a year ago patient 
began to have pain in the left side extending from the nipple 
line around to the point of the scapula. This was followed 
by slight cough, gradual loss of flesh, and for the last two 
months, amenorrlura. Her temperature was 99.8^; pulse 100. 
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The left side shows slight retraction below the level of the 
fifth rib, considerable loss of expansion over same area with 
inspiratory recession of the interspaces. Deep inspiration 
causes pain and cough. Fremitus, pitch of voice and inspira- 
tory sounds, pitch of percussion note all markedly increased 
over this area. Very little air enters the lower portion of the 
left lung. No bacilli could be found in the sputum until 
within the last two months. During this period, however, 
there have been signs of consolidation and catarrh of the left 
apex. • 

Symptoms and diagnosis. — The pain of acute, plastic 
pleurisy is severe and lancinating. It usually catches the pa- 
tient suddenly at about the middle of the inspiratory act. It 
is ordinarily felt in the axillary region or just below the nipple 
at the level of the fourth or fifth interspace. In secondary, 
apical pleurisy the pain is felt at the top of the shoulder and 
beneath the upper portion of the scapula. In diaphragmatic 
pleurisy the pain may be felt lower down in the back or in the 
abdomen and pressure over the diaphragmatic insertion at the 
tenth rib increases the pain. The pain of i)leurisy is increased 
by deep breathing and by coughing. The patient adjusts his 
position so as to limit the motion of the affected side, usually 
by flexing his body, leaning toward the affected side, and 
clasping the ribs by one or both hands when he coughs. His 
face has an anxious, pained expression. There is moderate 
elevation of temperature and a quickened pulse. The cough 
is spasmodic, hacking and painful. I^]xj)ectoration is scanty 
or absent. 

The respiration is jerky, and the motion of the affected 
side is diminished in. acute cases largely fnnn fear of pain 
though in chronic cases there may be much loss of ex])ansion. 
and even retraction of the chest wall, from thickness and in- 
duration of the pleural and sub-])leural tissues. The fremitus 
is unchanged in acute cases. In chronic cases it may be in- 
creased over the lower portion of the chest wall. The percus- 
sion note is usually not perceptibly altered unless there Ins 
been considerable plastic exudate when it may be slightly dull. 

On auscultation we obtain the only definite sign of this 
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variety of pleurisy, i. e., the friction sound. Pleural friction 
sounds may be grazing, rubbing, or grating in character. 
They are heard about the middle of the inspiratory act and 
cease before the inspiration is completed. The grazing or fine 
crepitating sounds are obtained in the earliest stage before 
much exudation is present. They may last but a short time. 
They may closely resemble the crepitating rale of pneumonia, 
but occur earlier in the inspiratory act and are distributed over 
a longer period of time than the latter. The sounds are also 
not so distinctly individual as are the numerous, bunched 
crepitations of pneumonia. If there is moderate plastic exu- 
date the sounds become rubbing or grating in character. If 
considera1)le exudation occurs the friction sound disappears. 
If there is fluid effusion the sounds may disappear early if the 
effusion is abundant and they may reappear when the fluid is 
absorbed in which event they will be dry and rubbing in char- 
acter (reduction rales). With considerable plastic exudate 
and liquid effusion of moderate amount the friction sounds 
may remain throughout the course of the disease. If the exu- 
dation is entirely plastic the friction sounds gradually become 
rubbing in character and more dry in quality and disappear 
within a week or two. 

The voice sounds and respiratory murmur are usually 
diminished except in chronic cases w^ith thickened pleura and 
adhesions. They will then be raised in pitch but diminished 
in volume. Loss of expansion, inspiratory recession of inter- 
costal spaces, increased tactile fremitus, diminution in volume 
and increase in pitch of the vocal and respiratory sounds may 
indicate pleural adhesions, but, as these symptoms may be 
present without adhesions, the latter can only be diagnosed 
provisionally, seldom positively. 

In diaphragmatic pleurisy the respiration is usually short, 
and is thoracic in type. The motion of the diaphragm is lim- 
ited. Severe dyspnoea may be present with attacks resembling 
angina (Andral). Objectively it is difficult to explain the 
severity of the subjective symptoms of diaphragmatic pleurisy. 

The diagnosis of acute plastic pleurisy is usually not dif- 
ficult. In interlobar pleurisy if there are encysted collections 
of fluid the diagnosis may be difficult. In some instances the 



PLEURISY. 365 

onset of plastic pleurisy may resemble that of pneumonia to a 
marked degree with the exception of the relation of the pulse 
and respiration rate which is less distinctive than in pneu- 
monia. 

The following case illustrates this type of the onset of 
pleurisy : 

Man aged 45, large and fleshy. Previous health good. 
Was taken ill suddenly with a chill followed by fever and pain 
in the side, cough, slight expectoration, and dyspnoea. Tem- 
perature 102.8°, pulse 100, respiration 32. On examination 
there were bronchial rales in the left lung; no consolidation. 
Over the lower portion of the left pleura, anteriorly, there was 
a very rough, grating friction soiuid. In twenty-four hours 
the temperature came down to 100.5° and the cough and 
dyspnoea were relieved. The friction sound became less rough 
and disappeared in five or six days. 

The pain of myalgia or of intercostal neuralgia may sim- 
ulate that of pleurisy but the tender spots may be definitely 
outlined and friction sounds are absent. The chronic types 
of fibrinous pleurisy may, especially when tubercular in nature, 
furnish the signs of encysted collections of fluid, and the only 
definite means of differentiation may be the use of the ex- 
ploring needle. 

Treatment. — The treatment of fibrinous pleurisy is 
largely symptomatic. For the pain the most efficient remedy 
is one-fourth of a grain of morphia hypodermically. In 
diaphragmatic pleurisy morphia is generally a necessity. Next 
to morphine the quickest relief is aff'orded by a good-sized fly 
blister. When these means are objectionable, especially in 
children, the hot poultice, mustard plaster, or hot applications 
are very useful. Blisters, while relieving pain, seem, also, to 
have some modifying action on the intensity of the inllamma- 
tory process, and their application is, therefore, good treat- 
ment in cases of active inflammation. A single blister, 4x5 
or 5x6, is better than several, or a succession of, small ones. 
Leeches, cupping, cauterization, etc., are troublesome and in- 
efficient methods compared with the above treatment. Leeches 
are better than cupping for the relief of pain. 
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Fixing the side by means of long strips of adhesive plas- 
ter passing over the median line and drawn tightly is highly 
recommended by Roberts and others. It certainly gives much 
relief. The ice bag is recommended, but does ijot seem to be 
of nuich service. The fever and cough should be treated 
symptomatically. The bowels should be managed by a little 
calomel followed by a saline. The use of large doses of salicy- 
late of soda has been recommended for the limitation of the 
inflammation and the prevention of liquid effusion, but they 
do not seem to have such effects and are apparently useless. 
Iron, quinine and strychnine are very useful in overcoming 
the depression which follows the attack. 

SERO-FIBRINOUS PLEURISY. 

Sero-fibrinous effusion occurs in pleural inflammation of 
a somewhat more severe character than that in which fibrinous 
exudation alone occurs. This form of pleurisy occurs at any 
time of life, though most common in adults. Men are more 
frequently affected than women. 

i^^TiOLOGY. — All the causes of acute plastic pleurisy are 
factors in the production of the sero-fibrinous variety, as more 
or less plastic exudation precedes or accompanies sero- 
fibrinous effusions. Rheumatism, Bright's disease, inflamma- 
tions of the lungs, pericardium, or mediastinum may be ac- 
companied by sero-fibrinous pleurisy. A large proportion of 
the cases of this variety of pleurisy belong to the so-called 
idiopathic pleurisies. Bacteriological research has shown that 
most of these cases are due to certain organisms. The bacillus 
tuberculosis is the organism most frecjuently causing sero- 
fibrinous pleurisy, while in some few instances the pneumo- 
coccus a[)pears to be the causative agent. Coverslip prepara- 
tions, cultures and ordinary inoculation tests may fail to show 
the tubercle bacillus as they are often very few in number. 
Eichorst found that by injecting 15 cc. of fluid exudate into 
test animals 62 per cent, of the cases were shown to be tuber- 
culous. Le Damany, by injecting large quantities of fluid, 
demonstrated all but four of fifty-five cases to be tuberculous. 

m 

Bowditch traced the history of ninety cases occurring between 
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1849 ^^^^ ^879, and found that thirty had died of tuberculosis. 
Of loi cases of fibrinous, sero-fibrinous, hremorrhagic and 
purulent pleurisy, Osier found thirty-two cases to be definitely 
tubercular. From the statements of French authors it would 
appear that from 70 to 75 per cent, of the cases of acute 
pleurisy are tuberculous. Observations of series of cases by 
Kelsch and Vallard, Lemoine, Netter, Chaufford and (jom- 
bault, Thue, Fiedler. Barrs, Richochon and others have shown. 
either through inoculation experiments or through the subse- 
quent history of the cases, that from one-third to one-half of 
the cases were tubercular. Staphylococci, streptococci, pneu- 
mococci, Eberth's typhoid bacillus and other micrococci have 
been found in the effusion of pleurisy by Thue, Fernet, Sid- 
ney Martin and others. 

The clinical fact that pleurisy often will rapidly follow 
a sudden exposure, wetting, or chill is not denied by those 
who are the strongest advocates of the growing belief that 
these cases are. as See expresses it, **tubercular pleurisy, the 
nature of which has been misunderstood." We cannot, at 
present ascribe all sero-fibrinous pleurisies to microbic infec- 
tion, but as far as their tubercular nature is concerned, the fol- 
lowing may be accepted : That a considerable proportion of 
the cases which come on suddenly in healthy people are of a 
tuberculous nature; that a somewhat larger proportion of the 
sub-acute or insidiously appearing cases in persons whose 
present health is not of the best are tuberculous in nature; and 
that sero-fibrinous pleurisies secondary to chronic diseases are 
also frequently tubercular in origin. 

The difficulty of proving the tubercular nature of some 
cases, which eventually exhibit their tubercular nature by ex- 
amination of the lluid or by inoculation experiments, causes 
the subsequent history of these cases to be of special interest. 
The fact that manv cases recover ruid never exhibit anv evi- 
dence of tuberculosis is rather an argument in favor (^f the 
curability of this variety of tuberculosis of the pleural, serous 
membrane than an indication of its non-tubercular nature. 
Yet it is difficult to exclude the doubtful element of subsequent 
infection in those cases where considerable time has intervened 
between the recovery from the pleural inflammation and the 
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appearance oi rec«:'gn!zable Luberrol-Dsis. We must know 
afjmething of the liability to subseijuent infection, the char- 
acter of the morbid pr«:<:e^5. and the nature oi its onset in the 
individual cases before we can estimate the value of statistics 
bearing on the fact of the subsequent development of tuber- 
culosis in persons with a previous histor>- of pletiral inflam- 
mation. 

It is a perfectly safe clinical rule to regard persons who 
have had sero-fibrinous pleural effusions, especially when such 
effusions come on insidiously without evident cause in persons 
of an indifferent state of health, as candidates for tuberculosis, 
and to frame our advice and medication on that basis. 

Sero-fibrinous effusions may ocair after pneumonia 
though such ocairrence is rare, meta-pneumonic pleurisy bein^ 
usually purulent. Sero-fibrinous effusions may occur in the 
free pleural cavity adjacent to encysted purulent effusions. 

Morbid anatomy. — In sero-fibrinous pleurisy the pro- 
portion of serum and fibrin varies greatly. The fibrin will be 
found on the surfaces of the pleura or may be floating as 
floculi in the liquid effusion. It may be very scanty in amount 
or may form thick layers or masses. It may deposit as thick, 
curdy masses or layers at the most dependent portion of the 
pleural cavity. The liquid effusion may be clear, or slightly 
turbid; lemon-yellow, greenish, dark brown or red (haemorr- 
hagic pleurisy) in color. The ustial color is light yellow with 
a greenish tinge. The fluid is alkaline in reaction and has ;i 
specific gravity of from 1.005 ^^ i<^30 (Fraentzel). It con- 
tains leucocytes, large cells probably derived from the pleural 
endothelium, red blood corpuscles, and shreds of fibrin. If the 
corpuscular elements are few. the fluid is clear and translu- 
cent; if they are numerous, the fluid is opalescent or turbid. 
Urea, uric acid, sugar, cholesterine, leucine, tyrosin and 
xanthoxinc may also be found in the fluid. The fluid is al- 
buminous, the amount of albumen varying from 31 to 77 per 
r<*nt. ( Walsh). After withdrawal of the fluid it may coagu- 
lalc spontaneously. Ha?morrhagic effusion is rare. It may 
firciir in connection with cancer, tuberculosis, Bright's disease, 
cirrhosis ni the liver, with malignant types of specific fevers, 
nr inrlepcndently of any of these affections. The quantity of 
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fluid present varies from a few ounces to several pints. The 
fluid may be loculated or encysted in small sacs by means of 
masses of lymph or by adhesions. These small collections of 
fluid usually occur in the lower portions of the pleural cavity, 
but may occur in any part. One sac, or portion of the pleural 
cavity, may contain serous effusion, and at the same time an- 
other portion of the pleural cavity may be occupied by a puru- 
lent collection of fluid. The displacement of the organs within 
the chest which results from effusion is readily reduced upon 
removal of the fluid unless prevented by extensive deposition 
of lymph or failure of the collapsed lung to expand. 

In large effusions the heart and mediastinum are dis- 
placed toward the sound side unless retained by adhesions. 
This occurs early and does not represent the degree of posi- 
tive pressure within the pleura as closely as does the down- 
ward displacement of the diaphragm or liver. The apex of 
the heart may be raised and the heart may lie more trans- 
versely, in left-sided effusions. In effusions of the right side 
the heart is displaced to the left without much or any change 
in level. The heart does not rotate on its axis in these dis- 
placements. A large portion, or the whole, of the lung may 
be collapsed, airless, bloodless, grayish in color and lie close 
to the spine. 

The displacement of the heart is due in part to the loss 
of the usual elastic traction of the lung of the afifected side 
and may be present in small localized collections of fluid which 
could not possibly exert much pressure on the heart. The col- 
lapse of the lung is likewise due in part to the loss of expan- 
sion and tractile force in the lung of the affected side and to 
the elasticity of the lung tissue which causes it to retract, as 
the fluid accumulating in the pleural cavity alters the state of 
the intra-pleural tension, and as the air remaining in the 
alveoli is absorbed. With small effusions, especially localized 
ones occupying the lower portion of the pleural cavity, that 
portion of the lower lobe in contact with the effusion is usually 
collapsed. When these collections occur in the anterior part 
of the left pleura the heart may be displaced upward and in- 
ward without there being any other marked evidence of 
pleurisy. Thus, in a young man this displacement of the heart 
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led to the discovery of a localized collection of fluiil in the 
lower anterior part of the left pleural cavity, and from which 
the withdrawal of four ounces of fluid was followed by a 

reposition of the heart to its normal situation. 

Clinical historv. — The clinical history of sero-fibrin- 
oiis pleurisy A'aries with the nature nf ihe case. Prodromal 




DLsplaceLiient of organs in a considerable effusioa tnio right plei 

A.— Slight eiilarsemeut of side, with eSacemcnt of intercostal 

sjiaces. B.— Compressed hiiif;. C— Displaced beart. D,— Displaced 



symptoms may or may not be present. In some instances the 
onset is abrupt, with chill, fever, and pain in the side, — the 
manifestations of acute plastic pleurisy. These are followed 
by a more or less rapidly accumulating fluid effusion. Tlie 
fever may reach 102' or 103^ at first and drop a degree or so 
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when the eflfusion is established. In cases where plastic exu- 
dation and sero-fihrinous effusion are both well marked we 
will get pronounced subjective symptoms of the former and 
definite objective evidences of the latter. 

In many cases with considerable effusion the onset is in- 
sidious, and there is an entire absence of definite history, the 
patient going about his usual avocations, if they do not entail 
physical labor, without great difficulty, suffering only slight 
shortness of breath, some cough, and general weakness. 

A physician recently presented himself, stating that he 
**did not feel quite right/' and thought he would come in and 
see what was the matter. lie was attending to a fairly large 
general practice without special difficulty except for feeling 
weak and having some shortness of breath when he hurried. 
He had a slight cough, and his temperature was 100.5 '\ ^^^ 
left pleural cavity contained over three pints of fluid. 

A lx)y sixteen years old came into -the clinic having ar- 
rived in Chicago two days previously from Philadelphia. He 
complained of feeling weak during the journey and was short 
of breath after his arrival. His previous health had been 
good. His temperature was loi^. Forty-two ounces of fluid 
w^as withdrawn from his left pleural cavity. 

In this class of cases the fluid may accumulate quite 
rapidly. 

An office patient complained of slight cough, general 
weakness, and exhibited two and a half degrees of fever. Ex- 
amination of his chest determined nothing of special interest. 
He returned two davs later no better. A second examination 
was negative as far as his pleunne were concerned. Two days 
later he returned in the same condition, and as he was a com- 
plaining and lo([uacious individual he was prescribed for and 
dismissed without further examination. The next dav he con- 
suited another physician who withdrew over three pints of 
fluid from his chest. 



yj2 SERO-FIBRINOUS PLEURISY. 

In the so-called '^latent" type of pleurisy, especially when 
tubercular in nature, there may be simply a history of slight 
cough, slight dyspnoea, and a low grade of fever continuing 
for long periods. There may be slight retraction of the side. 
In other cases, especially of encysted tubercular effusions, there 
may be a febrile history resembling mild remittent malarial 
fever, or irregular typhoid. In a recent case of this kind in a 
woman who had exhibited an irregular fever for four or five 
weeks, the removal of a few ounces of fluid from an encysted 
eflfusion in the left pleural cavity resulted in immediate im- 
provement. 

When sero-fibrinous effusions are associated with en- 
cysted purulent eflfusion |he history of the latter will predomi- 
nate, and the diagnosis of the former will rest entirely on the 
physical examination. The persistence of fever and rapid 
pulse after thorough drainage of the empyema, may serve to 
direct attention to the serous effusion, as in the following case : 

Man aged 35. Encysted empyema in right pleural cavity. 
Excision of a portion of the seventh rib and drainage. Pus 
cavity well contracted, small and well drained. Temperature 
and pulse remained high notwithstanding the good drainage. 
Palpation of the cavity showed it to be completely walled oflf 
from the remainder of the pleural cavity by dense adhesions. 
Examination of the upper portion of the right chest showed 
evidences of fluid above the fifth interspace — the upper boun- 
dary of the wall of adhesions surrounding the drained cavity. 
Puncture in the third interspace obtained sero-fibrinous fluid, 
about a pint of which was withdrawn. The temperature and 
pulse improved but the patient died from general sepsis. 

The course of sero-fibrinous pleurisy is variable. In 
acute cases the fever may disappear in a week and slight or 
moderate eflfusions may be absorbed. In others the eflfusion 
gradually increases, the pain and fever continuing for from 
twelve to sixteen days when improvement will begin. In the 
sub-acute cases when the eflfusion reaches as high as the third 
rib recovery will be slow. These cases may have lasted two 
or three weeks before coming under observation, and while the 
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natural tendency is toward absorption this may not take place 
until a portion of the fluid is removed by aspiration or other- 
wise. Absorption is then slow and is followed by rough fric- 
tion crepitus when the pleural surfaces come in contact. As 
a rule there is loss of resonance, and feeble breathing over the 
base of the lung for a considerable period. 

A sero-fibrinous eflfusion may last for months without 
change, particularly in encysted tubercular pleurisy. Locu- 
lated effusions consisting of a pint or so of fluid are more apt 
to recur than are small eflfusions of from four to eight ounces. 
Large free effusions are not so apt to re-accumulate though 
they do so in a small proportion of cases. In some cases effu- 
sions will recur repeatedly in spite of aspiration and all other 
treatment. Cases of perforation and discharge of the effusion 
through the lung or chest wall have been reported (Sahli, 
Harris). 

Sero-fibrinous effusion, when not treated, may gradually 
increase for one or two weeks. There is then a stationary 
period lasting a few days which is followed by gradual ab- 
sorption. Some cases of large effusions may disappear rap- 
idly, and, again, they may last for months without a change. 
Spontaneous absorption rarely takes place during the period 
of marked fever, though this may occur in tuberculous cases. 
The moderate temperature of sub-acute cases usually disap- 
pears soon after aspiration. In acute cases the fever is slower 
to disappear after aspiration. 

When a pleural cavity is full of fluid and the heart is 
greatly displaced, there will be, as a rule, comparatively little 
disturbance. There may, however, be danger of sudden death 
from syncope caused by some slight exertion. According to 
Weil, fatal syncope may be due to thrombosis or embolism of 
the heart or pulmonary artery, oedema of the opposite lung, 
or to degeneration of the heart muscle. He thinks that the 
mechanical effect of the displacement of the heart, or of the 
twisting of the great vessels, in the production of syncope, is 
not clearly demonstrated. Sudden death has in some instances 
been preceded by paroxysmal attacks of dyspnoea, or attacks 
of syncope. In some cases sudden death occurs without pre- 
monitory symptoms. 
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Symptoms and diagnosis. — The subjective symptoms of 
sero-fibrinous pleurisy may be very variable as shown by the 
clinical history already detailed. Moderate fever, dyspnoea, 
slight cough, pain and weakness are the chief complaints. The 
fever range varies greatly with the nature of the case. Usually 
it is not a prominent symptom. The pain usually ceases when 
the effusion becomes considerable, but may return to some ex- 
tent when absorption is effected. In cases of slight effusion 
and considerable plastic exudation the pain may be continued 
during the course of the disease. The cough is usually a char- 
acteristically short, hacking affair to which little attention is 
paid. Dyspnoea is troublesome on exertion. There may be a 
tendency to attacks of syncope. In sub-acute cases with large 
effusions the weakness, dyspnoea on exertion, and short, dry 
cough are the symptoms most likely to be remarked on by the 
patient in describing his condition. 

The physical signs of effusion within the pleural cavity 
may or may not be determinate and conclusive. Large effu- 
sions are usually recognized with ease, but small effusions, or 
loculated ones, may be very difficult to determine by the physi- 
cal signs alone. Thickening of the visceral pleura from in- 
duration subsequent to the deposit of quantities of exudate in 
acute plastic pleurisy, and consecutive interstitial fibrosis of 
the lung with partial' collapse may furnish conditions which 
produce physical signs in every way similar to those of en- 
capsulated effusion of moderate dimensions. 

Inspection is important in effusions of any extent. If 
there is a large effusion the shape of the chest may be altered, 
the affected side appearing larger and its outline rounded. 
The depressions of the intercostal spaces may be effaced, or. 
rarely, the intercostal spaces may be bulging. (According to 
Stokes, bulging of the intercostal spaces is due to inflamma- 
tory paralysis rather than to intra-thoracic pressure alone, and 
indicates a severe lesion.) Measurements and cyrtometer 
tracings show that the enlargement of the side is more ap- 
parent than real, though according to Powell the total 
circumference of the chest is always increased. The, patient 
may lean toward the affected side and there may be an evi- 
dent degre of scoliosis. Extensive effusions in the right side 
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may cause a fullness of the side from displacement of the 
liver. In small, loculated effusions in the lower portion of the 
pleural cavity the chest wall may be retracted and measure less 
than the opposite side and there may be depression and inspir- 
atory retraction of the interspaces. 

In large effusions the loss of respiratory excursion on the 
affected side is at once apparent. Expansion of the affected 
side may be limited to the upper portion, or the whole side 
may appear motionless. In encapsulated effusions the loss of 
motion is limited to the area affected, generally the lower por- 
tion of the chest. 

Cardiac displacement, as shown by dislocation of the 
apex beat, is one of the most reliable evidences of pleural 
effusion. In effusion on the right side the displacement is 
less, relative to the amount of effusion, than in left effusions. 
In right effusions the apex is displaced to the left and slightly 
upwards, and may be displaced as far as the anterior axillary 
line. In left effusions if the apex is underneath the sternum 
it may not be discernible. It may be displaced to the right as 
far as the right nipple line. I entirely agree with Powell in 
his -view as to the importance of cardiac displacement as an 
early and constant sign of pleural effusion, but not with his 
statement that it occurs pari passu with the extent of the effu- 
sion. In this respect the degree of displacement is not to be 
regarded as strictly related to the amount of effusion in all 
instances. There are pneumo-dynamic forces other than posi- 
tive increase in intrapleural tension which cause the cardiac 
displacement — such as the elastic traction force of the opposite 
lung — hence, as in cases already cited, we may get displace- 
ment of the heart with very small encapsulated effusions. This 
absence of ratio between the extent of the effusion and degree 
of displacement of the heart renders the latter all the more 
valuable as a sign of pleural effusion, as displacement of the 
diaphragm, liver, and other organs which is dependent on 
positive intrapleural tension are late signs of effusion and only 
obtained, as a rule, in large effusi(^ns and where other positive 
signs have been previously obtained. 

By palpation w^e can at times more clearly determine the 
varic^tions in chest expansion, the alteration in the intercostal 
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spaces, or the displacement of the apex beat, than we can by 
inspection. We have, besides, absence of vocal fremitus over 
the area occupied by the fluid. This is the rule, though in 
small effusions where there are adhesions and especially in 
encapsulated effusions, the fremitus may be present or even 
increased if the lung has not collapsed and has undergone a 
moderate degree of fibrosis. It is very rare that fluctuation 
can be detected. Pulsation may very rarely be felt in sero- 
fibrinous effusions. OEdema of the chest wall is seldom found. 
In children vocal fremitus may be present over the area of 
effusion in the absence of any adhesions. 

Percussion affords us valuable evidence of the presence 
of effusion. Percussion over the area of fluid gives a pecu- 
liarly toneless, flat note. The lack 'of tone is distinctive, 
though in small or loculated effusions the note may be modi- 
fied to such an extent that it differs but little from that given 
forth by collapsed or extensively indurated lung tissue. 

The limits of the dullness are important and are best de- 
termined by light percussion. In encapsulated effusions the 
limits of dullness will have no distinctive features. In moder- 
ate sized or large, free effusions the upper and lower borders 
are important. The upper border of flatness may be found at 
any elevation according to the amount of effusion. With 
moderate effusion, no adhesions, and an elastic lung the line 
of flatness may be lower in the axillary and mammary regions 
when the patient is lying down than when sitting or standing. 
This is a positive evidence of fluid, but it is seldom that it can 
be definitely determined. With considerable effusion the 
upper border of flatness is irregular and has been described as 
Damoiseau's curve, or the letter S curved line of Ellis. It is 
highest in the axillary and scapular regions and dips down- 
ward in the interscapular region leaving a tongue of compara- 
tive dullness in the postero-median line which Garland has 
called the "dull triangle.'' Anteriorly the line declines grad- 
ually until it reaches the sternum. According to Garland the 
line always begins at a lower level behind than in front. In 
some cases of considerable effusion this line can be readily 
made out, in many it cannot be definitely determined. The 
lower border of flatness is outlined bv the curved line of the 
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diaphragmatic arch on the left side, while on the right the 
flatness runs into that of the Hver. In large effusions of the 
left side the lower line of flatness may be straightened and 




Physical sigus in effusion into left pleura 
A, — Skodiac percussion resonance, exagKcrated vocal r 
tubolar quality of lireathing. B,— Complete dullness, absence of vocal 
fret&itus, no respiratory sounds, C,~PuriIe respiration, prolonged ex- 
piration! exagKcrated percussioo resonance. D.^More or less well 
marked pulsation. F.— Displaced area of cardiac dullness. Upper 
limit. of shading indicates anterior line of Damoiscau's curve. 

much depressed and the tympanitic note of Traube's semi- 
lunar space may be obliterated. In very extensive effusions 
the flatness may extend to the clavicle, and. transversely, be- 



378 SERO-FIBRINOUS PLEURISY. 

yoncl the opposite side of the sternum. According to Pitres, 
Damoiseau's curve is not observed in small effusions, and in 
moderate sized effusions the anterior and lateral portions of 
the upper border of flatness form a horizontal line, while the 
posterior portion falls abruptly. 

Above the level of the fluid in cases of moderately exten- 
sive effusion the percussion note may have a peculiar quality 
of tympany — the so-called Skodiac resonance. This is ob- 
tained in the sub-clavicular region and gradually disappears 
into dullness in the axillary and mammary regions. In front 
this resonance may cover a triangular area with the sternal 
border as the base. Skodiac resonance may be obtained be- 
hind above the level of the fluid but not so clearly as in front. 
Even in cases of very extensive effusion, a modified form of 
Skodiac resonance will be obtained in the infraclavicular 
region. This variety of resonance over the upper portion of 
the chest, with marked dullness or flatness over the lower por- 
tion, strongly indicates pleural effusion and becomes positive 
with alteration in the upper level of the flatness with change 
in the position of the patient. 

With extensive effusions the tympanitic note in the first 
or second interspaces may change in pitch when the mouth is 
opened, due to transmission of vibrations from the primary 
bronchus (the tracheal tone of Williams). A cracked-pot 
sound may also be obtained in the same situation (Shattuck). 

During the absorption of the fluid the dullness gradually 
descends, but remains, in some degree, over the lower portion 
of the chest even after the fluid has been entirely absorbed, and 
may persist for a long time in the event of adhesions or indura- 
tion of the pleura occurring, or any lung condition which in- 
terferes with expansion. 

In regard to the value of evidence obtained by percus- 
sion relative to the amount of effusion present in a given case, 
we may note that Garland has pointed out that stomach tym- 
])any may be obtained at the level of the sixth rib in the nipple 
line in the presence of large effusions of the left side, and that 
similar effusions on the right side may not appreciably lower 
the liver dullness. Powell maintains that the clinical evidence 
of the conversion of negative into positive intra-thoracic 
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pressure though the extent of the eflfusion is ( i ) by the dull- 
ness extending above the third cartilage — ^the patient being in 
the sitting position, and (2) by the Skodiac resonance becom- 
ing tubular in quality, or extinguished. He thinks a negative 
pressure is necessary for the development of the full-toned 
Skodiac note, and that tubular, cavernous, or tracheo-bronchial 
resonance in the region of the sterno-clavicular angle is indic- 
ative of positive pressure, and of a greater degree of effusion. 

By auscultation we may obtain valuable evidence of effu- 
sion through both the voice and the respiratory sounds. The 
voice sound, in large effusions, may be entirely absent below 
the level of the fluid, more particularly so over the front and 
sides of the chest. In large effusions we can almost always 
obtain a modified form of bronchophony just above the lower 
angle of the scapula, and in moderate effusions the voice 
sounds usually have the' same character just above the level 
of the fluid. 

^gophony is sometimes heard over pleural effusion and 
was thought by Laennec to be diagnostic, but it may be ob- 
tained over cavities, or consolidated lung. It is thought by 
some to be of value in distinguishing localized effusion from 
consolidated lung tissue. It is a sign of little value in pleural 
effusion. In some cases whispering pectoriloquy, Baccelli's 
sign {pectoriloque aphomque)^ is clearly heard through the 
fluid by means of direct auscultation. It was thought by Bac- 
celli to be diagnostic of serous, in contradistinction to puru- 
lent, effusions. In most cases of localized effusion, and in 
some cases of large effusion, high-pitched voice sounds can 
be heard over the area of effusion. While typical jegophony is 
not common in effusion the voice sounds often have a peculiar 
nasal twang or lisp. 

The respiratory sounds are absent below the level of the 
fluid in typical cases of considerable effusion. In the early 
stages the respiratory murmur is more intense above than be- 
low the fluid, and as the fluid increases in amount the sounds 
l>elow the fluid become tubular in quality and eventually are 
bronchial or disappear altogether. In front and at the sides 
of the chest the resjMratory sounds are usually absent, while 
behind about the lower angle of the scapula there can usually 
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be heard a bronchial type of breathing, particularly on expira- 
tion, as the cartilages of the larger bronchi keep them from 
collapsing. These sounds are not so soft as the bronchial 
breathing of ]>neunioiiia and do not seem to be so distant from 




Physical sifiiis (posterior regions) iu effusion into left pleura. 

A. — Diniinislied respiratory sounds. B. — Very faint or absent 
voice sounds, absent breath sounds, dullness, no vocal fremitus. C. — 
Dullness, no vocal fremitus, no voice or respiratory sounds. D. — Voice 
sound is tubular or nasal in quality, sometimes approaching xgophony. 
Upper limit of light shading mdicates the posterior line of Damoiseau's 



the ear. In localized etYusions the respiratory sounds may be 
high-pitched and clearly heard over the area of the effusion. 
Bronchial rales, and fine, crackling rales from partial expan- 
sion of collapsed lung may be heard on deep inspiration. In 
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some cases of considerable effusion fine crepitating rales may 
be heard on full inspiration due to congestion or oedema of 
compressed lung tissue. In moderate effusions friction sounds 
may be heard just above the level of the fluid, and where the 
pleura covering the tongue of lung which overlies the heart 
is involved there may be a pleuro-pericardial friction sound. 
The respiratory murmur in the opposite lung is increased in 
intensity — puerile type. The occurrence of congestion rales in 
the sound lung, together with the cough of congestion, blood - 
tinged expectoration, great dyspnoea and cyanosis indicates 
great pressure and a corresponding danger of syncope. When 
there is considerable displacement of the heart a systolic mur- 
mur may be heard at its base which will disappear with re- 
moval of a portion of the fluid. With small effusions the 
breathing may be tubular, metallic or amphoric in quality, and 
there may be loud, resonant rales suggestive of a cavity. As 
the fluid is removed the respiratory, sounds gradually return 
to the normal, though they may be feeble and suppressed for a 
long time in the lower portion of the lung. 

The diagnosis of sero-fibrinous pleurisy is usually not dif- 
ficult in typical cases of moderate or large effusions. They 
are most likely to be confounded with pneumonia, but a care- 
ful consideration of both subjective and objective signs will 
prevent mistakes. In pleurisy the onset is apt to be insidious, 
the temperature is lower, the ratio of jnilse to respiration is 
not distinctive, the c(xigh is less troublesome, the sputum is 
not rusty or sticky, the surface of the body is not markedly 
hot or flushed, the affected side is enlarged, the heart is dis- 
placed, fremitus is al)sent, percussion dullness is more abso- 
lute even to flatness, voice and respiratory sounds are lessened 
or absent, bronchial breathing and bronchophony, if present, 
are feeble and not marked as in pneumonia, pneumonic crepi- 
tation is absent, the upper outline of dullness and its alteration 
with change of position are distinctive of pleurisy. Skodiac 
resonance is more pronounced in pleurisy. 

In localized effusions the diagnosis may be difficult and 
only to be settled by the exploring needle. Pulmonary col- 
lapse, fibrosis, hydatids, and new growths in the ])leura may 
simulate localized pleurisy. In all cases of doubt, exploration 



382 SERO-FIBRINOUS PLEURISY. 

should be made with the hypt^Hermic needle. The use of the 
exploring needle has become almost a routine measure by 
many who would not admit doubt or lack of precision as to 
their methods of diagnosis. The information which it supplies 
as to the quality, not to say the nature, of the fluid may be use- 
ful from a therapeutic standpoint, and as it is a harmless 
measure when properly used, it should not be decried. In 
localized pleurisy the exploring needle is almost always neces- 
sary as the symptoms are so often indefinite we are seldom 
positive about the presence of fluid until we see it. 

The signs to be considered in differentiating serous from 
purulent effusions will be considered hereafter, though the ex- 
ploring needle is practically always relied on to determine this 
question. 

Treatment. — In the treatment of sero-fibrinous pleurisy 
there is opportunity for the exercise of judgment with re- 
spect to the course to be pursued in the individual case. There 
is a somewhat widespread tendency to resort to aspiration in 
all cases of effusion which are susceptible of diagnosis. There 
is a subtle temptation in this method in that it enhances the 
patient's appreciation of the physician's skill as well as of his 
own moral and financial obligations in the matter, besides giv- 
ing him the mental satisfaction of an ocular demonstration 
of the cause of his trouble as well as more or less physical re- 
lief. On the other hand the conservatism which advocates 
waiting a month or six weeks for the absorption of an effusion 
is not supported by our modern ideas of the aetiology of sero- 
fibrinous pleurisy. The views of H. I. Bowditch, the pioneer 
of the surgical treatment of serous effusions, which were con- 
sidered somewhat radical in his day, are now regarded as 
correct. 

Medicinally we may use hydragogue cathartics, diuretics 
and diaphoretics for the removal of effusions, but their action 
is uncertain and not much reliance is to be placed on them. 
Placing the patient on a dry diet and administering saline pur- 
gatives to deplete the serum of the blood, after the manner of 
Hay (i to li ounces of Epsom salts in concentrated solution 
every morning or second morning before breakfast), may 
cause considerable effusions to disappear rapidly. Salty diet 
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may be allowed. Regular dosing with salt is recommended 
by some. Tonic medication is indicated and greatly favors 
the chances of absorption. Iodide of potassium and salicylate 
of sodium are recommended for the promotion of absorption 
and rather extravagant claims have been made for salicylate of 
soda in this respect. I have never been able to see that either 
of these remedies was of any particular value in promoting 
the absorption of pleural effusions. 

There is as much difference of opinion as to the power 
of medicinal measures to promote the absorption of effusions 
as there is about the efficacy of antiphlogistic treatment in pre- 
venting effusion. Laennec, Guerin, and Peter believed in our 
ability to prevent effusions, while l^ickard expressed his unbe- 
lief. Beaumetz, Dieulafoy, Montuard Martin, Faisans and 
others are non-committal. For the promotion of absorption 
Hayem, Koster, and Deri recommend salicylate of sodium. 
Huchard advocates the use of diuretics for the same purpose, 
while Rickard, Faisans, Talamon, Vincent, Harris and many 
others disclaim any faith in the power of drugs to promote ab- 
sorption. Potain recommends sodium chloride in teaspoonful 
doses every few hours to prevent the reaccumulation of effu- 
sions. 

The important question of which cases of effusion are 
suitable ones for aspiration relates mainly to free effusions. 
Localized effusions should always be aspirated when it is pos- 
sible to do so as there is little prospect of the fluid absorbing 
until at least a portion of it is removed. An encapsulated effu- 
sion of only a few ounces may cause the persistence of pain, 
cough, dyspnoea and temperature elevation, and all of them 
are much relieved by the removal of the fluid. It is claimed 
that as these cases are usually tubercular the effusion acts as 
a splint to the lung and by lessening functional activity con- 
stitutes a conservative process which should not be interfered 
with. In many of these cases there is no history of tubercu- 
losis, and such a condition cannot be demonstrated. The con- 
tinued presence of a localized collection of fluid will result in 
changes in the pleura and lung which will permanently inter- 
fere with expansion. Even in cases of well advanced tuber- 
culosis of the lungs the occurrence of an effusion may produce 
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symptoms which demand its removal, as occurred in the fol- 
lowing case : 

Young man 20 years old. Family history of consump- 
tion. Sick ten months with tuberculosis of the left lung, the 
upper lobe being consolidated down to the upper border of the 
third rib. Temperature ranged from 99.5'^ to 101°. Became 
worse rather suddenly. Temperature rose to 103^ and pulse 
to 120. Examination show^ed a lobular pneumonia of apex of 
lower lobe. Pain in the side, cough and dyspnoea were dis- 
tressing. These symptoms continued for more than a week, 
the temperature not going below 102^. Examination showed 
evidences of a local collection of fluid anteriorly below the 
fourth rib on the left side. By aspiration eight ounces of fluid 
was removed. The symptoms improved at once and in two 
or three days the patient was quite comfortable. 

In regard to free effusions we find many rules as to which 
cases should be operated and when to interfere. The nature 
of the fluid, the extent of the effusion, the age, personal and 
family history of the patient are important in determining for 
or against interference. In inflammatory cases with moderate 
effusion, where friction sounds can be heard at the upper bor- 
der of the fluid, and when the fluid contains many flakes of 
lymph, it is likely that the fluid affords protection to the in- 
flamed surfaces of the pleurae and that the early removal may 
favor the formation of adhesions. In these cases it is best to 
depend on tonics and eliminatives for awhile and not to inter- 
fere unless the fluid tends to increase rapidly, or in case it re- 
mains stationary for two weeks. 

According to Powell if there is good Skodiac resonance 
down to the third rib the lung is in a condition of physiologi- 
cal rest and interference is uncalled for; if pyrexia continues 
at the end of the second week we should wait a week longer 
before operating; if the patient's family history is unfavorable 
we should interfere early unless the effusion is in the same 
side with pre-existing lung disease; if the effusion extends 
up to the second rib or higher, extinguishing Skodiac reso- 
nance and causing decided increase in the measurement of the 
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side, especially if there is retching cough, frothy, viscid ex- 
pectoration speckled with blood, and fine crepitations in the 
healthy lung, we should interfere at once without regard to 
the stage of effusion. 

In a large percentage of cases of sero-fibrinous effusions 
of insidious onset the pressure symptoms as defined by Powell 
do not present, nor does absorption occur. While it is true 
that in most of these cases the presence of a considerable 
amount of fluid in the chest for three or four weeks does not 
necessarily compromise the lung to any great extent, it does 
the general condition of the patient. In view of the relief af- 
forded the patient, as well as the avoidance of permanent in- 
jury to the lung by the early removal of a portion of the fluid, 
it is not clear that we are justified in waiting the appearance of 
pressure symptoms or of delaying for three wrecks in the hope 
that absorption may take place. It is undoubtedly better to 
act within the shorter period stated by Bowditch, who says: 
*1 cannot see any valid reason for continuing any active treat- 
ment more than one, two or three weeks without puncturing." 
This is all the more clear w^hen we note the clinical historv of 
these cases after partial aspiration, and how it emphasizes the 
force of Trousseau's observation that the '^slowness in the ab- 
sorption is, perhaps, as much dependent on the pressure ex- 
erted by the excess of fluid upon the serous membrane by 
which absorption has to be performed, as by the mere great- 
ness of the quantity." The force of this observation is ex- 
emplified in the case of encapsulated effusions which, however 
small, are not absorbed, as a rule, until partially removed. 

Free, sero-fibrinous effusions, especially those of in- 
sidious onset, should be aspirated as soon as there is sufficient 
accumulation of fluid to cause prostration, dyspncea, much 
compensatory action of the opposite lung, and displacement of 
the heart, though, as before remarked, the latter symptom 
cannot always be regarded as directly proportionate to the ex- 
tent of the effusion. Dieulafoy would aspirate an effusion of 
three or four pints, while Peter would not interfere with one 
of 1,000 grammes, but would aspirate one of 2,000 grammes, 
and Hardy operates if suffocation threatens. Peter would not 
operate until after the twentieth day, while See thinks effusion 
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is sure to return if not operated on before the twentieth or 
thirtieth day. Rickards thinks the effusion not Hkely to return 
if aspirated during decHne of the temperature. Talanion 
thinks that a serous pleurisy which is not tapped is recovered 
from more completely than one which has been tapped. 

No definite rule can be formulated regarding the time to in- 
terfere with an effusion. Each case presents its own indica- 
tions. Subacute cases of insidious onset and with consider- 
able effusion can usually be aspirated with advantage without 
special regard to the temperature or to the length of time the 
effusion has existed. The fever will generally decline rapidly 
after aspiration. In cases with more acute onset, high temper- 
ature, and exhibiting friction sounds denoting considerable 
plastic exudation, as well as considerable effusion, it is well to 
wait a week or two until the activity of the process subsides, 
before aspirating, as absorption of the balance of the effusion 
is not likely to occur during the activ-e stage, and reaccumula- 
tion of the fluid is quite likely to take place, as occurred in th.e 
following case recently under observation : 

Man aged thirty-three years. Laborer. Sick for a week 
with pain in the side, cough, dyspnoea and fever. Pulse no; 
temperature 103^. Examination showed the left pleural cav- 
ity to be filled to the level of the fourth rib with fluid. Fric- 
tion sounds could be heard from the third to the fourth ribs. 
Four days later there was no change in the amount of fluid 
and the temperature was the same. As the patient was at- 
tending the out-department of the clinic and was quite weak 
and suffering from dyspnoea, it was decided to aspirate the 
fluid although the activity of the process had not yet modified. 
Thirty-eight ounces of fluid were removed. Four days later 
the fluid had reaccumulated and the temperature was still high 
(102.8*^). Ten days later the temperature had declined to 
101° and the patient felt much better although the amount of 
fluid was fully as great as at the time of aspiration. Thirty- 
six ounces of fluid were now removed and recoverv ensued 
without further trouble. 
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In the above class of cases the fever may be accepted as 
a rough clinical guide to the stage and intensity of the in- 
flammatory process, and as such, may be taken as an indica- 
tion for or against aspiration. 

As to the dangers accompanying aspiration, they are, 
according to Potain, chiefly pulmonary congestion, syncope, 
embolism, and cardiac weakness. Samuel Ciee points out the 
danger of death from serous expectoration immediately or 
shortly after operation and resulting from oedema of the 
lungs, also the danger of pneumothorax from puncture of the 
lung or from spontaneous rupture of the lung; of haemorrhage 
from the pleural membranes, and of embolism of distant ar- 
teries, the most common result being hemiplegia. Pneumo- 
thorax may develop after operation, it rarely appears at the 
time. Subcutaneous emphysema may occur witliout pneu- 
mothorax. Free albuminous expectoration, associated with 
dyspnoea and likely to prove fatal, is described by French au- 
thors. It comes on after operation. These dangers are not 
imminent if aspiration is carefully performed. At the same 
time we must bear in mind the possibility of fatal syncope oc- 
curring in any case. The liability of transforming a sero- 
fibrinous effusion into a purulent one by aspiration was em- 
phasized by Verneuil, Le Fort and others. Modern experi- 
ence confirms the view of Beaumetz, Dieulafov and others 
that this danger is insignificant with aseptically performed 
operations. 

In encapsulated effusions it is evident that there can be 
no elective point for puncture. In free effusions we select the 
point at which we can most readily gain jlccess to the fluid. 
This is usually in the fifth, sixth or seventh interspace just an- 
terior to the axillary region, or about half way between the 
nipple line and the mid-axillary line. The interspaces are 
widest in this situation and the muscular tissues are thinnest. 
This region is most easy of access with the patient in the re- 
cumbent or semi-recumbent position. Another point often se- 
lected for puncture is posteriorly just below the angle of the 
scapula. There is more tissue in the way here, and the inter- 
spaces are narrower; there is likely to be a heavy deposition of 
lymph on this portion of the pleural membrane, and, accord- 
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ing to Gee, the lung is more apt to be adherent at this point, 
and the consequent danger of pneumothorax or of sloughing 
of the lung from perforation is greater. 

Various forms of trocar and cannula, and reversible and 
rotary pumps, have been devised for the aspiration of fluids. 
The simplest means are the best. A trocar and cannula con- 
nected with a long tube in which is placed a glass coupling 
may be used. If nothing better is at hand an ordinary trocar 
and cannula may be used by fastening around the mouth of the 
cannula a piece of gold-beater's skin for a valve. When wet, 
this tissue will collapse and prevent the entrance of air. The 
best instrument is some aspirator like the Potain modification 
of the Dieulafoy instrument. 

If the patient is weak or nervous a hypodermic injection 
of 1/6 to ^ grain of morphia may be given immediately pre- 
ceding operation. If the heart is weak 1/30 grain of strychnia 
may be given in addition. The patient should be in a reclin- 
ing position w^ith the shoulders elevated. In small, or encap- 
sulated effusions, the sitting position may be best. Previous 
exploratory puncture will have told us how large a needle to 
use, though any needle may become blocked by plugs of 
lymph. The chest wall should be thoroughly cleansed. Local 
anaesthesia, and incision of the chest wall are unnecessary 
when using ordinary aspirator needles. If the tissues are in- 
durated it often requires considerable force to get the needle 
into the pleural cavity, entrance to which is immediately ap- 
preciated through the lack of resistance. We should be care- 
ful not to injure the visceral pleura in moving the needle about, 
though some scratching of the pleura usually does no great 
harm. If a needle with a sliding point is used the danger of 
injury to the visceral pleura will be obviated. It is best not to 
employ any more suction force than is necessary to keep the 
fluid running. 

There can be no rule as to the quantity of fluid to be re- 
moved. It is impossible to estimate the quantity of fluid in a 
given case, and we do not expect or desire to remove all of it. 
Aspiration should be stopped as soon as the patient exhibits 
hurried respiration, cough, or complains of pain. If the fluid 
becomes bloody, aspiration should be stopped. If lymph 
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blocks the needle or if deposits of lymph interfere with aspira- 
tion, the needle should be withdrawn and subsequent attempts 
made. 

The withdrawal of a very small quantity is often followed 
by absorption of the fluid. If the fluid reaccumulates it should 
be aspirated as often as necessary. S. West advocates free 
incision and drainage in chronic case* of sero-fibrinous 
pleurisy which repeated tappings fail to cure. 

The after treatment of these cases consists of tonic medi- 
cation, puhnonary gymnastics, and. perhaps, change to a 
slightly higher altitude for a time. Restricted expansion of 
the lower portion of the lung may be present for a long time 
and some degree of loss of expansion may be permanent. 

PURULENT PLEURISY. 

Purulent pleurisy (empyema, suppurative pleurisy) is the 
result of an inflammatory process more intense but less sthenic 
than that which causes sero-fibrinous efl^usions. It is usuallv 
a secondary affection though it may be primary. Empyema 
may be acute or chronic, and may be general or local in extent. 

/Etiologv. — Empyema arises from infection of the 
pleural membranes with some microorganism. Pneumococci, 
streptococci, and tubercle bacilli are the usual infective agents. 
Tuberculosis does not often cause empyema. When the lat- 
ter condition occurs in tuberculosis it is likely to be due to 
pneumococcus or to streptococcus infection. The streptococcus 
is the common infecting agent in the purulent pleurisies of the 
adult resulting from the various septic infections of the pleura, 
and in empyema secondary to some of the infectious diseases. 
The i)neumococcus is a common infecting agent in the puru- 
lent pleurisies of childhood. Meta-pneumonic empyema is al- 
most always due to the pneumococcus, and these cases run the 
most favorable course. Pneumonia does nc^t always precede 
the pleurisy. Primary pneumococcus pleurisy is a not uncom- 
mon condition. It must be remembered that pleural effusions 
after pneumonia are sometimes serous and may contain pneu- 
mococci. Also that serous effusions not secondary to pneu- 
monia may be due to pneumococci. 
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The staphylococcus, the typhoid bacillus, the influenza 
bacillus, and other organisms may be the infecting agents in a 
few instances. In some cases observed by Thue during an epi- 
demic of influenza, the pneumococcus was the organism most 
frequently found. 

Empyema occurs as a sequence of acute sero-fibrinous 
pleurisy in persons whose general health is not good. It is 
difficult to explain the cause of this change in most instances. 
Aspiration is a rare cause of a serous effusion becoming puru- 
lent, and is constantly becoming more infrequent. Primary 
purulent pleurisy is not uncommon in children. 

Secondary purulent pleurisy in common after pneumonia, 
scarlet fever, and typhoid fever; and more rare after measles, 
whooping-cough, diphtheria, erysipelas, etc. Local conditions 
such as wounds of the chest, fractures of the ribs, or perfora- 
tions of the pleura by tuberculous processes in the lung fre- 
quently cause empyema. Pneumonia, bronchiectasis, pulmo- 
nary abscess, gangrene, cancer or tubercle; mediastinal dis- 
eases, pericarditis, diseases of the oesophagus, cervical abscess, 
cancer or abscess of the chest wall, tubercle of the bronchial 
glands, caries of the vertebrne, ribs, or sternum; peritonitis, 
subphrenic abscess, abscess of the liver, spleen or pancreas, 
and perforation irom a gastric ulcer may act as causes of sec- 
ondary purulent i)leurisy. 

Morbid anatomy. — Inflammations of the pleura which 
are of sufficient intensity from the start, or which develop 
sufficient intensity at any period, may be attended by the for- 
mation of ])us. In this event the exudation of corpuscles is 
sufficiently free to give the exudate a purulent character. The 
eff^usion usually separates into clear, greenish-yellow serum in 
the upper portion, and thick, creainy |)us in the lower part. It 
may be simply turbid and contain floculi of lymph. The pus 
from jMieuniococcus pleurisy is usually thick and creamy, is 
not clotted, and on standing does not readily separate into clot 
and serum, but thin, greenish serum appears on the surface 
after a time ( Xetter). 

Pus from stre])tococcus pleurisy is moderate in quantity, 
yellow in color and not very thick. On standing it separates 
into two layers: the upper clear and abundant, the lower may 
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contain shreds of false membrane. Pus from an empyema 
usually has a sweet, heavy odor. In cases of wounds of the 
pleura the pus may be fetid. In gangrene of the lung or pleura 
the pus has a markedly offensive odor. The pus from an empy- 
ema may have a gelatinous consistence after withdrawal, or it 
may contain quantities of gas which makes it quite foamy in 
an aspirator bottle. 

As the connective tissue of the pleural surfaces becomes 
involved in the process a granulating tissue is formed which 
may continue to generate pus. If the pus is drained its forma- 
tion will generally cease, the granulation tissue becomes 
fibrous, and adhesions of the pleural surfaces occur. The 
pleural membranes may become greatly thickened, and form 
grayish-white layers from i to 2 mm. in thickness. The costal 
surface may show erosions and fistulous openings. The 
visceral pleura may show perforations. The new tissue in the 
pleural layers undergoes much contraction which is followed 
by various degrees of retraction of the chest walls. Calcareous 
plates may form in the adherent pleural layers and may be of 
considerable size. The lung may be markedly compressed. 
Displacement of the thoracic organs may be considerable. 
Intra-pleural pressure is usually higher in empyema than in 
serous effusions. 

Loculated empyema (pleura abscess) usually occurs in 
the lateral or posterior, lower portion of the chest. It may 
occur between the base of the lung and the diaphragm, usually 
on one side, rarely on both. Interlobar empyema may occur 
and may be discharged through the lung into a bronchus. 
Apical empyema is very rare but may occur. 

Clinical history. — The clinical history of purulent 
pleurisy is quite as variable as that of sero-fibrinous effusions. 
The onset may be abrupt with high fever, cough, pain and 
early dyspnoea. Quite frequently the onset is insidious and 
takes place during the course of, or following, some of the 
acute diseases. There may be no pain, little or no cough, and 
no dyspnoea until the pleural cavity becomes quite full. The 
character of the effusion and, to some extent, its clinical mani- 
festations are largely determined by the virulence of the infect- 
ing organism and the resistance of the individual. Virulent 



392 PURULENT PLEURISY. 

infections cause effusions rich in cell elements anl deficient in 
fibrin, and are likely to be purulent from the start. This is 
particularly true of streptococcus infections, though they may 
be primarily sero-fibrinous. Streptococcus pleurisies are most 
common in the adult after the infectious diseases, pneumonic 
inflammations, and may occur after pneumothorax from per- 
foration in tuberculosis. The onset may be acute, with pain, 
high and irregular temperature, and repeated chills. Again 
the onset may be insidious with only moderate temperature. 
Absorption rarely occurs; they seldom discharge through the 
bronchi; reacciunulation after puncture is rapid and frequent; 
the course is toward chronicity, and relapses are common. 
The mortality rate is high (25 per cent. — Straus). 

Pneumococcus pleurisies may be primary but are usually 
secondary to pneumonia, coming on with the onset, during the 
course of, or after the crisis of the lung inflammation. They 
may come on several months afterward (Straus). Usually 
they come on immediately after the crisis. The onset may 
closely resemble that of pneumonia with the exception of a 
more rapid pulse. In primary pneumococcus pleurisies there 
may be an imperfect crisis about the seventh day, the 'dyspnoea, 
however, persisting. The temperature in pneumococcus pleu- 
risies usually ranges from 99° to 102'^, and in some instances 
may be absent (Straus). The effusion may be primarily sero- 
fibrinous and subsequently become purulent. The prognosis is 
more favorable than in any other form of empyema.^ Absorp- 
tion may rarely occur. Simple aspiration may be followed by 
recovery. If left untreated they are very likely to evacuate 
s];)ontaneously. 

The following histories are ty])ical of meta-ptieumonic 
empyema from pneumococcus infection : 

(iirl. aged seven years. Left apical pleuro-pneumonia. 
The pneumonia ran the usual course, being accompanied by 
marked pleuritic friction and pain. Crisis on the sixth day, 
the temperature going down to n(^rmal. On the evening of 
the seventh day the temperature rose to 102°. On the eighth, 
ninth and tenth days the temperature varied from 99.5° in 
the morning to 102^ in the evening. Moderate sweating to- 
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ward morning. On the tenth day there were signs of fluid in 
the left side reaching as high as the third rib. Aspiration of 
over a pint of pus. On the twelfth day the fluid had reaccumu- 
lated. Siphon drainage instituted and maintained for four 
weeks. Complete recovery. Permanent loss of expansion less 
than one-fourth of an inch, as observed two years later. 

Young woman, seventeen years old. Pneumonia termi- 
nating by lysis on the ninth and tenth days. Temperature 
normal in the morning, and 99.5° in the evening for three 
days. Temperature then rose to 101.5°, and varied from 99° 
in the morning, to 101.5° in the evening. Examination 
showed the left side to be full of fluid to the upper border of 
the third rib. Aspiration of thirty-four ounces of pus. Five 
days after, the fluid had reaccumulated. Siphon drainage in- 
stituted and maintained for four weeks. Complete recovery. 
Loss of expansion, observed two years afterward, one-fourth 
of an inch. 

Tubercular empyema may or may not be preceded by evi- 
dences of pulmonary tuberculosis. It may follow tubercu- 
losis of the bronchial glands. The effusion may be at first 
sero-fibrinous. It may be due to streptococcus or to pneumo- 
coccus infection. The onset may be acute or subacute. The 
course has a tendency toward chronicity. The effects of the 
effusion on the general condition of the patient, and the pres- 
sure effects are often inconsiderable. There may be little 
fever. The fluid will usually return after aspiration. In a large 
proportion of the cases of tubercular empyema the various op- 
erative measures undertaken for its relief fail of the desired 
result because of the inability of the hmg to expand, and they 
are converted into cases of chronic empyema which furnish a 
varied and irregular clinical history. 

Chronic empyema is essentially a surgical affection 
though the responsibility for its occurrence has been laid at 
the door of medical unskill fulness (Ewald). That this charge 
is not just is pointed out by Curtis who calls attention to the 
fact that ill some cases the patient has followed his usual avo- 
cation for weeks while ill and before coming under observa- 
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tion, and that in tubercular cases it may not be possible to pre- 
vent the empyema from assuming a chronic form. 

The history of chronic empyema may be simply that of 
loss of flesh and strength, some dyspnoea, slight irregular 
fever, and eventually signs of enlargement of the side with, 
possibly, pointing of the abscess in some of the intercostal 
spaces, as in the following case: 

Boy, aged eight years, sick for four months w^ith irregu- 
lar fever, shortness of breath, loss of appetite and flesh. Left 
side bulging below the fourth rib in front. In the fifth inter- 
space to the left of the nipple line there is a prominence over 
which the skin is tense and reddened. Fluctuation can be de- 
tected. Examination shows signs of fluid as high as the 
fourth rib. 

Symptoms of septic infection are more or less marked in 
empyema especially in children. Sweating may or may not 
be pronounced. There may be little cough, and the fever may 
be very irregular. In chronic cases there will be various de- 
grees of deformity from contraction of the chest walls. 

If purulent effusions in the pleura are not interfered with 
they may affect various tissues within or without the chest. 
They may disappear by absorption in a very limited number 
of cases, the pus becoming inspissated, lime salts deposited, 
and the pleunx greatly thickened. Perforation into a bronchus 
may occur, usually in loculated empyema, in which case pneu- 
mothorax generally results. Necrosis of the visceral pleura 
may occur and the pus may find its way into a bronchus with- 
out perforation of the latter, in which case pneumothorax is 
absent (Traube). Perforation of the chest wall may occur 
(empyema ueeessitatus), usually in the antero-lateral region 
of the chest (Cruveilhier), and generally in the fifth inter- 
space (Marshall). The pus may break into the mediastinum, 
])ericardium, oesophagus, stomach, or peritoneum. It may 
pass down along the spine and psoas muscle into the iliac fossa. 

Symptoms and diagnosis. — The subjective symptoms of 
purulent pleurisy differ from those of the sero-fibrinous form 
chiefly in there being a more irregular, septic type of fever, 
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greater prostration, less cough, greater tendency to sweating, 
less dyspnoea unless the quantity of fluid is great, and little or 
no pain. 

Leucocytosis is generally present in purulent pleurisies 
and may be marked. 

The physical signs are those of general or loculated effu- 
sion and are similar to those of sero-fibrinous effusions. The 
main differences in empyema are the greater degree of en- 
largement of the affected side, particularly in children with 
free, purulent effusion; the greater tendency to obliteration 
and bulging of the intercostal spaces; the more frequent oc- 
currence of oedema of the chest wall, and enlargement of the 
subcutaneous veins; a greater degree of displacement of the 
heart, liver, or diaphragm, due, according to Senator, to the 
greater weight of the fluid. The breath sounds may be loud 
and tubular over a considerable effusion, especially in children. 
According to Baccelli whispering pectoriloquy is not heard 
over a purulent effusion. 

Pulsation synchronous with the heart's action is a phe- 
nomenon occasionally met with. Pulsating pleurisy occurs in 
two forms : The intrapleural form in which the whole side of 
the chest may pulsate without any bulging or pointing of the 
effusion. In most of these cases the pulsation is confined to 
the pr?ecordial region or to the lower intercostal spaces (Gee). 
In the second form — the pulsating empyema necessitatus, 
there is an external, pulsating, bulging tumor in one or two 
places. The bulging is rarely larger than an orange. In either 
variety the heart is much displaced, and the heart sounds may 
be conducted to the bulging area. There is no thrill on palpa- 
tion, and no expansion similar to that of aneurism. Pulsating 
effusions are usually chronic and practically always left sided, 
and may be associated with pneumothorax, in which case the 
pulsation is conveyed by the fluid alone. The effusion is <il- 
most always purulent, though pulsating, sero-fibrinous effu- 
sions have been observed. Loculated empyema may pulsate if 
situated near the heart. If so there is always bulging. Intra- 
thoracic aneurism, and pulsating, cancerous tumor may simu- 
late pulsating empyema. 

In the differential diagnosis from sero-fibrinous effusions 
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the exploring needle will settle many doubts and prevent many 
mistakes. The following characteristics of purulent effusions 
may, however, be taken into consideration: They are most 
common in children; most often due to pneumococcus or to 
streptococcus infection; the onset may be of the pneumonic 
type in primary pneumococcus infection or in meta-pneumonic 
cases, while in the adult it may be insidious; in the later stages 
the fever is of the hectic type, or, in some instances, the fever 
may be absent; the clinical history shows emaciation, profuse 
perspiration, febrile urine, rigors, anaemia, cachexia, and, in 
adults, great prostration and delirium; leucocytosis is present; 
fluctuation in the interspaces, oedema of the chest wall, point- 
ing and pulsation may occur. In loculated empyema there 
may be rupture of the sac. Absorption is rare but may occur 
in i)neumococcus infections in children. 

In fetid empyema we may have typhoid, septic symptoms 
indicative of infection of the whole body. Similar symptoms 
may occur in cases which are not fetid. Coma and delirium 
may be present. Enlargement of the spleen, diarrhoea, and 
joint symptoms may occur. Death may take place in ten or 
fifteen days no matter what treatment is employed. 

Loculated diaphragmatic empyema may be associated 
with hepatic or subphrenic abscess. It may be latent and is 
difficult to diagnose especially when it contains gas. Sub- 
j)hrenic abscess usually occurs on the right side. There is 
usually pleurisy on the same side, generally empyema with or 
without perforation of the diaphragm. The pus is fetid and 
may burst into the lung even if there be no empyema. If em- 
pyema be present it will be localized and the physical signs of 
the two conditions will be practically identical. There is ful- 
ness and tightness of the hypochondrium ; the liver may be de- 
pressed, but is not always so; besides, it may be depressed in 
uncomplicated empyema. In subphrenic abscess there is dull- 
ness and signs of effusion at the base whether effusion be pres- 
ent or not, as the diaphragm may be pushed upward and the 
lung compressed or collapsed. The heart apex may be dis- 
placed without there being empyema, but usually is not. 
Puncture or aspiration may show the presence of pus, but may 
not indicate its location above or below the diaphragm as the 
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needle may pass through the diaphragm when the latter is 
much elevated. Even resection of a rib and exploration with 
the finger may be indecisive. When a subphrenic abscess con- 
tains gas the sounds may have a general amphoric character 
and there mav even be no liver dullness. 

In some cases of long continued abdominal pain the pa- 
tient may develop a unilateral type of breathing resulting in an 
elevation of the diaphragm and of the liver dullness, laterally 
and behind, of as much as two inches, the anterior, lower bor- 
der of liver dullness remaining unchanged. This area of dull- 
ness may resemble that of hepatic subphrenic, or localized 
pleural abscess. 

Pyopericardium, suppurating hydatids of the liver, pleura, 
or lung; necrosis of the ribs, sternum, or vertebrae, Wunder- 
Hch's "peripleuritis" etc., are conditions to be eliminated in the 
diagnosis of localized empyema. 

Treatment. — The treatment of purulent pleurisy is al- 
together surgical. The fact that it is possible in very rare in- 
stances for cases of pneumococcus infection to become ab- 
sorbed has absolutely no bearing on the indications for surgi- 
cal measures. We will not enter here into a discussion of the 
general surgical treatment of empyema, but will consider a 
few points of general interest. 

In acute, general empyema the course to be pursued de- 
pends upon the nature of the infection, the age of the patient, 
and the character of the effusion. In children and young peo- 
ple general empyema occasionally recovers by simple aspira- 
tion, though this may have to be repeated several times. Upon 
one occasion I performed the ninth aspiration on a boy for 
post-scarlatinal empyema. He was aspirated twice subse- 
quently. About a year afterwards I examined the boy's lungs 
and found it difficult to tell which side had been affected. It is 
generally admitted, however, that we arc not warranted in 
trusting to simple aspiration for the cure of purulent effusion, 
and that drainage is necessary. 

It makes but little difference what methods arc i)ursued 
provided that drainage is sufficiently free, though there is 
much discussion over the procedures necessary to procure ade- 
quate drainage, particularly in relation to the necessity for rib 



398 PURULENT PLEURISY. 

resection. Surgeons are generally in favor of resection in all 
cases of empyema. Godlee recommends resection **as a rou- 
tine practice to which there are certain exceptions.'' The op- 
eration is neither difficult nor dangerous, and while there is no 
particular objection to it in any case, it is not necessary in 
every instance. In empyema in children general opinion seems 
to favor incision and drainage up to the end of the second 
year. After this period resection is generally recommended. 
Koplik recommends simple incision, at least for primary oper- 
ation, in children under one year, especially when they are 
weak; in older and stronger children he thinks resection may 
be best. Holt recommends simple incision rather than resec- 
tion. As the death rate in children from one to three years 
old is given as nearly fifty per cent, it is evident that the best 
results have not yet been attained. Bogart thinks that in chil- 
dren resection of the ninth rib in the posterior axillary line is 
ordinarily demanded, and should be preceded by a preliminary 
aspiration when the collection of fluid is large; primary irri- 
gation, curettage, and multiple rib resection is contraindicated 
in children unless to aid in closing a persistent cavity or sinus. 

Chloroform is not contraindicated in operating, though 
according to Winters full ana'sthesia should not be induced. 

In genera] cases of empyema secondary to infectious dis- 
eases, especially meta-pneumonic empyema, where by ex- 
ploratory puncture we know that the effusion is comparatively 
thin and probably does not contain great masses of lymph, we 
can. by a simple siphon drainage, obtain more perfect results 
than by resection of the ribs. This method is but little more 
trouble than asj^iration and does not in any way interfere with 
subsequent resection if the latter is deemed necessary. The 
cases whose clinical history is cited on pages 392 and 393 
were siphoned in the following manner: 

A trocar and cannula — the cannula constructed so as to 
just admit of the passage of 3/16 inch tubing — was passed 
through the sixth or seventh interspace in the anterior axil- 
lary line. The trocar was withdrawn and some 3/16 inch 
tubing passed into the chest and down almost to the bottom of 
the pleural cavity. The cannula was withdrawn over the 
tubing. The tube should project about eight inches from the 
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chest wall. Cotton is packed around the tube at its point of 
exit, and a narrow strip of plaster fastens the latter to the 
chest wall. Ordinary syringe tubing is convenient as that 
portion of the tube which is within the chest becomes rigid and 
does not flex on itself as pure rubber tu1)ing is apt to do. On 
the outer end of the tube there should be an ordinary flush-bot- 
tle clip and a glass coupling. When the tube is in place about 
three yards of tubing is attached to the coupling and run into 
a jar of water at the bed side. With the thumb and finger the 
air is then stripped out of several feet of the tube and the chp 
is moved down and fastened below. After the pressure is 
relieved the pus can be siphoned out rapidly or slowly by occa- 
sionally stripping out a few feet of tubing and fastening the 
clip. At the end of a week the tube can be withdrawn a couple 
of inches, and by gradual withdrawal the cavity will become 
small enough in three or four weeks to put in a short, open, 
drainage tube, which can be removed and the oi)ening allowed 
to close when the discharge diminishes to about a dram in 
twenty-four hours. A slight degree of chloroform anaesthesia 
is desirable though not absohUely necessary in introducing the 
tube. In a few days the patient can be placed in a wheel-chair 
and taken out of doors, which is a great advantage in children 
in hastening recovery. 

General effusions of several weeks standing, especially if 
there is tendency toward pointing, are better treated by free 
incision with or without resection of a rib. Better drainage 
is usually secured in all positions of the patient when the re- 
section is made at the ninth rib just outside of the line of the 
angle of the scapula (Gee), though many surgeons prefer 
operating in the anterior axillary line. A chief danger after 
operation is pneumonia of the opposite lung. Considerable 
elevation of temperature after operation is usually due to im- 
1>erfect drainage or to pneumonia. C^iille states that the tem- 
perature remains near the normal after operation in very few 
cases, but that its elevation always means something which 
should be sought for and corrected. 

Irrigation of the pleural cavity after operation for free 
effusion should not, as a rule, be practised. Offensive effu- 
sions generally become less so soon after free drainage is 
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established. There is danger of fatal syncope in some cases, 
and general opinion is against irrigation. 

In localized empyema resection is almost always neces- 
sary. Irrigation is frequently indicated but should be used 
with caution. Irrigation by submersion in a warm bath is 
recommended by Zeman when the opening is large enough to 
allow the water to pass freely in and out. This method is 
endorsed by Adams. In tubercular empyema the propriety 
of establishing free drainage may be doubtful. In many of 
these cases it is difficult or impossible to close the cavity, and 
to produce expansion of the lung under these circumstances 
may hasten the destructive process in the lung. Repeated 
aspiration may be practiced, and sterilized or antiseptic solu- 
tions may be siphoned in and out of the cavity. In some cases 
of tubercular empyema operation may be indicated. In a 
recent case of tubercular empyema resection and drainage was 
instituted because aspiration relieved very slightly and only 
for a short time. The cavity was slow in closing but did so 
mider irrigation. The activity of the tubercular process in 
the lung was increased subsequent to the operation. 

In cases of double empyema it is safer to drain one side 
and aspirate the other if necessary, postponing the drainage 
of the opposite side until the patient becomes accustomed to 
the change in the respiratory conditions. In case there are 
adhesions it may be perfectly safe to drain both cavities at 
once. 

Failure of an empyemic cavity to close is met with most 
often in tubercular cases. Absence of adhesions, extensive 
collapse of the lung, great rigidity of the chest wall, bronchial 
fistula, caries of the spine or ribs, tumors, and foreign bodies 
are the conditions which most commonly interfere with clos- 
ure of the cavity. In tubercular cases where suppuration per- 
sists, it may be necessary for the patient to wear a tube for an 
indefinite period. 

In some long-standing cases incision and drainage fail to 
result in closure of the cavity because the changes which have 
taken place in the pleurae interfere with expansion of the lung, 
retraction of the chest wall etc., which are necessary to the 
closure of the cavity. These pleural changes are great thick- 
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ening i,| to i inch ), and the development of calcarevnis plates 
which may be large or small and most often oocnr in tnlH>rcu- 
lar cases. It may be impossible to remove them. 

If a cavity fails to close in spite of free, sinjrle or double 
drainage, and particularly when the tlrainage is not iKTfeci* 
the effects of chronic suppuration will api>ear: The jKUient 
becomes anaemic, exhibits hectic fever and develops amyloid 
visceral changes, enlarged liver, diarrluva, emaciation and 
clubbed fingers; the urine is light in weight and may be albu- 
minous. These conditions may almost entirely dis;ipiH*ar if 
perfect drainage is established and the cavity cU^sed. The ikk^- 
sibility of attaining this desirable end by the performance of 
one of the more extensive operations, such as l^stlander\s 
operation should be considered. 

In cases which exhibit, as a result of bkKHl-poisoning, the 
so-called ''pulmonal cerebral abscess,'^ the abscess should be 
opened if distinct IcKalizing symptoms are i)resent, as they are 
otherwise fatal. The connection of these abscesses with emjiy- 
ema is not clearly understood. According to (lowers they <lo 
not result from true tubercular cavities: the abscess is single in 
about half of the cases: it is usually situated in the posterior 
lobe of the hemispheres: the cerebellum is seldom affected an<l 
never singly. 



CHAPTER XVIL 

PNEUMOTHORAX. 

By pneumothorax we mean the presence of air in the 
pleural cavity. The presence of air alone in the pleural sac is 
a rare condition, pneumothorax being practically always asso- 
ciated with serum (hydro-pneumothorax) or with pus {pyo- 
pneumothorax), and the term pneumothorax, as ordinarily 
employed, applies to either of these conditions. 

Pneumothorax occurs more frequently in males than in 
females. It occurs chiefly in adults between the ages of 
twenty-five and thirty-five years — the period of greatest mor- 
tality from tuberculosis, but may be met with in very young 
children. 

^Etiology. — When air enters the pleural cavity the nor- 
mal intrapleural tension in the pleural cavity (a negative force 
equal to from 6 to 8 millimetres of mercury — S. West) which 
practically equals, but Opposes in direction, the normal elastic 
recoil of the lung (a positive force equal to from 6 to 8 milli- 
metres of mercury — Bonders) is relieved and atmospheric 
pressure is applied to both surfaces of the visceral pleura; the 
normal elastic recoil of the lung will then cause its collapse. 
This alteration affects the mediastinum, which is a movable 
partition, and its contents. The elasticity of the lung of the 
opposite side is also a factor in producing displacement of the 
organs within the chest In explanation of the absence of 
pneumothorax in cases where it would appear to be a natural 
result, West assumes the presence of a cohesion of the pleurae 
— equal to 12.5 millimetres of mercury — which counteracts 
the tendency toward retraction of the lung. If the lung on 
the affected side is adherent to the chest wall in part or in 
whole the elasticity of the lung is counteracted and the dis- 
placement of organs, dyspnoea, etc., will not be so marked. 
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Thus the effects of pneumothorax are more marked in a 
healthy chest than in one with adhesions between the lung and 
chest wall. If the pleura is entirely adherent and the elasticity 
of the lung completely negatived, the opposite lung may be- 
come considerably enlarged. Its elasticity, however, is not 
diminished, and it should therefore, according to West, be 
called "compensatory hypertrophy." 

. If the opening in the pleura by which the air gains en- 
trance becomes closed or has a valvular action, the intra- 
thoracic pressure may become greater than that of the atmos- 
phere, and the displacement of the organs within the chest may 
be increased. The rise in pressure may be due to rise in pres- 
sure from the valvular action of the opening during expira- 
tory efforts, rise in temperature of the gas contained in the 
pleura, or to compression of the air by effusion into the pleural 
cavity. 

Pneumothorax occurs from perforation of the costal, 
visceral, or diaphragmatic pleurae; and from the spontaneous 
development of decomposition in pleural exudates. 

Perforation of the costal pleurae may arise from punc- 
tured or shot wounds of the chest wall, in which case it may 
or may not be associated with extensive emphysema of the 
chest wall; from exploratory puncture (Biggs, Osier); rarely 
from fracture of the ribs; and occasionally from abscess of 
the chest wall. Perforation of the diaphragmatic pleura from 
abscess originating in malignant disease of the stomach or 
colon, and especially from ulcer of the stomach, may cause 
pneumothorax. Perforation of the visceral pleura is the usual 
cause of pneumothorax. The most frequent factor in its pro- 
duction is tuberculosis of the lungs, especially acute pneumonic 
tuberculosis. According to various authorities ninety per 
cent, of the cases of pneumothorax are due to pulmonary 
tuberculosis. [Biach*s collection of 918 cases shows 76 per 
cent, due to tuberculosis. Saussier's 131 cases shows phthisis 
in 81 cases, empyema in 29 cases, and gangrene in 7 cases.] 
The percentage of cases of tuberculosis which are complicated 
by pneumothorax is given by Powell and West as 5 per cent, 
and by Fowler as 6.5 per cent. Empyema and pulmonary gan- 
grene are the next most frequent causes of pneumothorax by 
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perforation of the visceral pleurae. Rarer causes are : abscess 
or hydatids of the lung or mediastinum, rupture of the pleura 
over a septic infarction, rupture of a haemorrhagic infarction 
occurring in chronic heart diesase (Osier), rupture of air ves- 
sicles of a normal lung, (West thinks that an undetected lesion 
is responsible for these cases), strains from heavy lifting, or 
from unusual positions of the body, emphysema, bronchiec- 
tasis, disease of the oesophagus or bronchial glands, and ma- 
lignant diseases of the lung. 

Pneumothorax from decomposition caused by the gas 
bacillus (B. aero genes capsulatus — Welch) is very rare, and is 
denied by some. The objections of Jaccoud, Fagge, Powell 
and others, which served to displace Laennec's simple or es- 
sential pneumothorax as being unscientific in the sense of being 
non-perforative, will have to be qualified so as to admit of a 
non-perforative form of pneumothorax in view of the evidence 
furnished by Levy, May and Gebhart, Hamilton and others. 

Pneumothorax may occur in persons who are apparently 
in perfect health, and as such cases generally recover, the 
lesions which induce the pneumothorax may not be discover- 
able. 

Morbid anatomy. — In simple pneumothorax the pleural 
surfaces may present their usual glistening appearance. Usu- 
ally there are the ordinary changes of acute or chronic inflam- 
mation. In perforative cases the opening in the membrane 
may be very difficult to find, but can usually be detected by 
forcing air into the main bronchus. There may be considerable 
lymph on the pleural surfaces and adhesions may or may not 
be present. Serum or pus may be present in the pleural cavity 
if sufficient time has elapsed, since the perforation took place, 
for their accumulation. On opening into the pleural cavity, or 
on inserting a trocar, there may be a jet of air strong enough 
to blow out a lighted match. On opening the chest the lung 
is found compressed, collapsed, or carnified; the mediastinum 
and contents are displaced towards the opposite side. 

In acute pneumonic tuberculosis a sub-pleural necrotic 
area may perforate the pleura during a coughing spell, or, per- 
foration may occur while the patient is at rest or asleep. In the 
more chronic varieties of tuberculosis the involvement of the 
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pleural membrane results in the formation of adhesions which 
are likely to prevent the development of pneumothorax, other- 
wise the occurrence of the latter condition would be much more 
frequent in pulmonary tuberculosis. In rare cases a cavity, or 
a sinus leading from a cavity, may rupture through the vis- 
ceral pleura. 

As a rule the affection is unilateral, and the left pleural 
cavity is involved more often than the right (34:29, Fowler: 
83:42, West; 7:1, Louis; 55:30, Walshe; 23:16, Powell; 2:1, 
Lebert, Regnaud, Wintrich, Weil. Laennec regarded the right 
side as most often affected.) The perforation, on either side 
occurs most frequently from the upper lobe than the low^er 
lobe, the usual site being the mid-lateral aspect of the upper 
lobe. The middle lobe of the right lung is affected in a small 
proportion of instances. There is usually but one opening 
which is generally small, though it may be of considerable size. 
There may be several openings, and they may be confined to 
one lobe or may involve different lobes. 

In pneumothorax from punctured wounds the gas will be 
of the same composition as the atmosphere; in perforations of 
the visceral pleura the gas will at first be the same as in the 
alveoli: N-~79.5, €0^=4.38, 0=^i6.o. If the opening is 
closed the oxygen will disappear and the carbonic acid and 
nitrogen may increase. If the effusion present is fetid there 
may be sulphuretted hydrogen gas present. 

In pneumothorax from punctured wounds or from the 
rupture of an emphysematous vesicle the opening may become 
closed and the gas absorbed in the course of four or five days. 
In tubercular pneumothorax there may be no effusion, and lit- 
tle or no inflammation. In the majority of cases, however, 
there will be a variable amount of pus of a yellow, greenish, 
or grayish color. It may be fetid. The effusion is usually 
serous at first, then sero-purulent and then purulent. It may 
be purulent from the first. Serous effusions may be clear, 
turbid, flaky, or blood-stained. The exudate may be gelatin- 
ous, or in some cases there may be exudation of lymph with- 
out any fluid effusion. There is no constant relation between 
the duration of the condition and the amount of effusion. 

The effect of the collapse of the lung, resulting from the 
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pneumothorax, on the progress of tubercular disease in the 
lung involved, has caused considerable discussion. In many 
cases there is, temporarily at least, modification or arrest of 
the tubercular process, though this is disputed by some 
observers. 

Clinical history. — The clinical history of pneumo- 
thorax will vary with its type and aetiological relations. The 
onset may be sudden with severe symptoms, or the pneumo- 
thorax may be gradually and quietly acquired without special 
disturbance. This difference in onset depends on the rapidity 
with which the air gains entrance to the pleural cavity, and on 
the functional activity of the lung involved. If the lung is 
badly compromised by disease and is adherent to the parietal 
pleura, both of the above factors will operate in modification of 
the severity of the onset of the pneumothorax. In severe cases 
the patient may experience a sensation as if something within 
the chest had given way; there will be severe pain in the back 
or in the upper part of the chest, and the patient may recog- 
nize the displacement of the heart. There may be severe shock 
with temporary heart failure, cold extremities, clammy per- 
spiration, rapid pulse and respiration, and great mental dis- 
tress. Dyspnoea is a marked feature, it is sudden and urgent, 
and is mainly due, according to Murphy, to the interference 
with the piston action of the diaphragm. The degree of dysp- 
noea will be in inverse ratio to the functional activity of the 
lung involved. Death may soon follow the collapse of the lung 
if the lung involved is the one chiefly depended on for respira- 
tion. In a case recently seen in consultation pneumothorax 
occurred during the course of a pneumonia, about the fourth 
day. Its advent was marked by collapse, some pain and great 
dyspnoea. The dyspnoea modified somewhat with the develop- 
ment of compensatory action in the opposite lung, but was 
troublesome until death which occurred twentv-four hours 
after the pneumothorax developed. The patient was undoubt- 
edly tubercular. 

In latent cases there may be no history of the onset, the 
pneumothorax developing without special disturbance, and be- 
ing recognized only on physical examination. These cases are 
likely to occur in tubercular pneumothorax, and, according to 
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West, may occur occasionally in healthy adults. A recurrent 
variety of pneumothorax has been described by Goodhardt, 
West, and Furney. 

The following case illustrates a common development of 
pneumothorax in pulmonary tuberculosis: : 

Man aged 36 years. Primary apical tuberculosis of the 
left lung. Secondary involvement of lower, left lobe. Tem- 
perature, 100.5^ to 102°. The patient who had been well 
enough to be up and about, woke up one morning feeling w^eak 
and depressed. His temperature was* 99°, and pulse 120; res- 
pira'tion somewhat more rapid than usual, but no special 
dyspnoea. Examination showed a pneumothorax of the left 
side. Two days afterward the temperature had regained its 
usual elevation. A slight effusion followed the occurrence of 
the pneumothorax, subsequently both air and fluid were ab- 
sorbed. The patient died about eight months afterward. 

After an attack of pneumothorax the temperature may 
show a considerable drop if its range has been previously high. 
If it has not been high the drop will be less manifest. After 
the shock passes off the temperature will return to its previous 
range. Its subsequent range will depend largely on the nature 
of the changes in the pleura. In latent cases not followed by 
effusion, and where the air is rapidly absorbed, there may be 
no pyrexia. If pus forms in the pleural cavity there will be 
fever of a hectic type. According to Peters, and Williams, the 
temperature of the axilla on the affected side may be tem- 
porarily lower than that of the opposite side. 

As pneumothorax occurs, in most instances, in cases of 
advanced lung disease, it may be regarded as an unfavorable 
manifestation, although it may retard the progress of the lung 
lesion in some cases. If the mechanical results of a valvular 
opening be not too marked, or if the pleural inflammation or 
the pressure from effusion tends to close the opening, recov- 
ery from the pneumothorax may ensue. In cases not followed 
by effusion the gas may be absorbed in a few days. Of thirty- 
nine cases cited by Powell from post mortem records, the long- 
est duration of life was twelve months, and the shortest, ten 
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minutes. Pneumothorax occurring in a healthy person fre- 
quently ends in recovery. Tubercular cases die within a few 
weeks as a rule. West places the mortality of pneumothorax 
at seventy per cent. 

Symptoms and diagnosis. — In severe cases, besides the 
subjective symptoms already detailed, the patient will be found 
sitting, leaning forward with widely dilated alae nasi, livid or 
cyanosed face, and unable to articulate clearly. After the in- 
tensity of the symptoms has passed off the intense dyspnoea 
may be relieved even though the respiratory rate increase with 
the accumulation of air within the pleural cavity. With a 
respiratory rate of fifty-two per minute the patient may not be 
conscious of difficulty in breathing. (Walshe). 

On inspection in a case of general pneumothorax of con- 
siderable extent the side will be found to be immovable and 
enlarged. Its surface will be smooth from the absence of in- 
tercostal depressions. The shoulder is raised. The heart im- 
pulse may be displaced or may not be visible. If the pressure 
is great there may be bulging of the chest and distention of 
the superficial veins. In pneumothorax from perforation of 
the visceral pleura by an empyema, particularly in chronic 
empyema, and in cases due to perforation of the diaphragm- 
atic pleura, if the opening is patent the side may be diminished 
in size or retracted. In pneumothorax circumscribed by pleu- 
ral adhesions, enlargement may be slight, some expansion will 
be noticeable, and slight inspiratory retraction of some inter- 
spaces may occur. The opposite side may develop compen- 
satory enlargement, but the interspaces will show inspiratory 
recession. 

Palpation will determine the absence of the cardiac im- 
pulse from its usual situation. Its actual situation is usually 
evident, though it may not be. The displacement of the heart 
occurs suddenly, may be recognized by the patient, and is an 
important symptom whose relation to pneumothorax was first 
pointed out by Gaide in 1828. Its sudden and early occurrence 
shows that it is due to the removal of the elastic-traction force 
of the collapsed lung and to the increased effect of the same 
force in the opposite lung, rather than to pressure. The liver 
and spleen may be depressed, the former may be as low as the 
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iliac crest. Vocal fremitus is absent over the aflfected side ex- 
cept in cases with pleural adhesions, when some fremitus may 
be felt. 

Percussion over the air-containing cavity gives a tym- 
panitic note which may be obtained beyond the mid-sternal line 
if the mediastinum and contents are much displaced. The 
note may be amphoric in quality; it may be hyper-resonant as 
in emphysema, of a flat quality similar to Skodiac resonance, 
or, in rare instances, dull. — *'Mufiled, toneless, almost dull.'* 
( Walshe). It is claimed that with extreme degrees of tension 
the note may be markedly dull, but this appears to me to be 
doubtful, though the pitch is often considerably raised. 
Auscultatory percussion may furnish a note of strongly metal- 
lic character. Displacement of the heart, liver, and diaphragm 
may be recognized by percussion. In left-sided pneumothorax 
the area of praecordial dullness is usually obscured, and the 
normal stomach tympany will interfere with our recognizing 
downward displacement of the diaphragm. It is claimed that 
a cracked-pot sound may be obtained if the opening is patent, 
if So, it is a very inconstant sound. 

If fluid is present there will be dullness or flatness below, 
and tympanitic resonance above. The level of the dullness is 
more readily altered by a change in the position of the patient 
than it is in pleurisy. The upper level of a given amount of 
fluid may be much lower than in pleurisy, owing to the down- 
ward displacement of the diaphragm. Intercostal percussion 
may give a sense of fluctuation and a thrill. According to 
Walshe, the latter is most marked between the tympanitic and 
dull areas. 

Auscultation of the respiratory sounds shows them to be 
suppressed on the affected side. Distant, tubular, or amphoric 
breathing may be present. In circumscribed pneumothorax 
with a free opening there may be loud amphoric breathing. 
Metallic rales may be present and metallic tinkling (Laennec) 
may be heard on deep inspiration, coughing, speaking, swal- 
lowing, or may occur from the movement of the heart. The 
voice sounds are amphoric or metallic in quality, and may have 
an echo-like character. 

The so-called coin-sound or bell-sound (bruit d'airain, — 
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Trousseau) is a characteristic metallic echo which is one of 
the most constant signs of pneumothorax. Il is produced by 
pressing a coin llat upon the chest, over the pneumothorax, and 
tapping it with another coin while the ear or stethoscope is 
applied to the opposite aspect of the cavity. If there is fluid 




Uiillness, absence ol all sriiinds. C. Harsh breatbiog (upper portioa), I 
iucreased percussion oote and increase in pitch of voic^e aiid respiratory \ 
suunds (lower portion), D.— Displaced area of cardiac dullnesB. E. — '| 
Displaced spleen. 

in the pleural ca\ity we may have, in addition to the abovi 
signs, tile succussion sound, (Hippocrates.) This splashing'4 
souud has the peculiar metallic quality common to the other 1 
signs of pneumothorax, and is caused by the splashing of ( 
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liquid effusion in the air cavity. It is obtained by shaking or 
jolting the patient while the observ^er's ear is applied to the 
chest wall. The patient may himself recognize the sound. 

The diagnosis of pneumothorax is usually not difficult. 
The circumscribed variety is most likely to be confused with 
other conditions. If the percussion note is dull we may mis- 
take pneumothorax for pleurisy. Diaphragmatic hernia may 
simulate pneumothorax, but usually has a history of injury.. 
Very large cavities in the lung may present metallic tinkling 
and the amphoric qualities of voice and respiratory sounds pe- 
culiar to pneumothorax, but there is absence of dislocation of 
the organs, of the succussion splash unless there is an unusu- 
ally large quantity of liquid in the lung cavity, and of the coin - 
sound, though the latter may be obtained in rare instances over 
a large cavity. Findlay has known emphysema to be mistaken 
for pneumothorax, and points to the bilateral nature of the 
former, also the absence of cardiac displacement, of the coin- 
sound, and to the less tympanitic percussion note as differential 
points. 

Pyopneumothorax subphrenicus (Leyden) — a condition 
in which an abscess cavity beneath the diaphragm receives air 
through a fistulous communication with an air-containing vis- 
cus (usually from perforating ulcer of the stomach) — may 
simulate pneumothorax, but can usually be recognized by the 
history. If the similarity in the voice and respiratory sounds 
sometimes heard over the upper portion of the lung in cases of 
pleurisy, or over consolidated lung in pneumonia, to those of 
pneumothorax, confuses us, we may avoid mistakes by careful 
consideration of the general condition of the patient, the sub- 
jective symptoms of the disease, and the location of its physical 
signs. Subjectively, an asthmatic paroxysm, or hysterical 
dyspnoea, may resemble pneumothorax, but physical examina- 
tion readily removes any doubt. 

Treatment. — If the occurrence of pneumothorax is at- 
tended by severe pain,- dyspnoea and mental distress, a hypoder- 
mic injection of morphia should be given. If severe shock 
results from the severity of the attack we may give hypodermic 
injections of ether. Strapping the chest has been recom- 
mended for the relief of pain and dyspnoea, and in some 
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instances may possibly be of sen^ice. Cupping and venesection 
had been advised for the relief of the pressure on the right 
heart in cases associated with lung disease. These measures, 
however, are seldom advisable or necessary. 

Surgical measures are the only means of giving direct 
relief to the conditions resulting from pneumothorax. 
Various procedures have been suggested. Potain recommends 
the substitution of sterilized air for the air and fluid in the 
pleural cavity, and good results have been claimed from it. 
Evidently such a measure must have a limited application. 

The surgical indications are much the same as in pleurisy. 
In traumatic pneumothorax from perforation of the parietal 
pleura, surgical or otherwise, there is no special tendency for 
the air to accumulate in the pleural cavity, and if sepsis is not 
induced the air may become absorbed in a short time. The use 
of the Tell-O'Dwyer apparatus for maintaining respiration and 
preventing collapse of the lung may be of great service in cases 
of acute traumatic pneumothorax. 

In pneumothorax from a valvular perforation of the vis- 
ceral pleura there may be rapid accumulation of air which pro- 
duces great distress through collapse and compression of the 
lung and displacement of the intrathoracic organs. Aspiration 
of the air gives only temporary relief, and it may be advisable 
to introduce a small cannula and leave it in until the opening in 
the lung has closed. This must be conducted under strict anti- 
septic precautions. If these cases are tubercular there will 
usually be some serous or sero-purulent fluid present, but the 
air may be the chief difficulty. 

A pure hydropneumothorax is very rare, but cases have 
been reported in association with hydatids of the chest. If 
aspiration is followed by increase in the pneumothorax and 
reaccumulation of the fluid, a free opening will probably be 
necessary. 

In tubercular hydro or pyopneumothorax, if the fluid is 
slight in amount and does not tend to increase, and the patient 
is fairlv comfortable, the case had better be let alone. If the 
amount of fluid is large and tends to increase, aspiration may 
be tried. If this is not satisfactory Godlee recommends pass- 
ing two needles into the pleural cavity, one in front connected 
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with a bottle of boric acid solution at a temperature of ioo°F., 
and one behind, which is connected with an aspirator, or 
which may be used as a syphon. The pleural cavity is drained 
and washed out wath the solution which is also removed, as 
far as possible. ' 

In all cases of pyopneumothorax, except some cases of 
tubercular origin, especially in cases showing septic effusion, 
incision and free drainage is indicated. According to Fraent- 
zel, Senator, and others, the incision should be made close to 
the upper margin of the ninth rib just below the angle of the 
scapula. Irrigation may be advisable, but frequently is not 
best. 

In pneumothorax resulting from the perforation of vari- 
ously situated abscesses into the pleural cavity, or w^here gas 
results from decomposition, the treatment should be on the 
same lines as in cases of empyema. 

HYDROTHORAX. 

Hydrothorax (dropsy of the pleura) is due to non-inflam- 
matory transudation of serous fluid into the pleural cavity. 
It occurs as a secondary process in many conditions. The 
fluid is clear, usually without floculi of lymph, and is markedly 
albuminous. The amount of albumen varies greatly, but ac- 
cording to analyses of Schmidt, Hoppe-Seyler, Lehman and 
others, is greater than in dropsical fluid from other serous 
cavities. 

Etiology. — Cardiac failure from chronic valvular dis- 
ease, and Bright's disease are the most common causes of 
hydrothorax. Dropsical conditions due to cardiac failure from 
any cause may involve the pleural cavities. Haemic dropsies 
may be associated with hydrothorax. Hydrothorax may be 
associated w-ith hepatic cirrhosis, mediastinal tumor, or with 
aneurism. Intrathoracic tumor may cause hydrothorax by 
pressure on the azygos veins. 

Morbid anatomy. — Any degree of effusion may be pres- 
ent. In recent effusions the pleural membranes retain their 
smooth, glistening appearance. In long-standing effusions 
the visceral pleura is usually slightly thickened, and is of a 
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dull, grayish-white color due to exudation which changes into 
a fibrous film of unequal thickness similar to that found in the 
peritoneum in chronic ascites (Fowler), and probably due to 
slight inflammation of the serous membrane from prolonged 
contact with the fluid. 

With long standing effusion and thickening of the pleura 
the lower lobe, or more, of the lung may be collapsed. The 
anterior margins of the lower lobe may be thinned out. In 
cases of general dropsy in persons with pleural adhesions of 
one side, the corresponding lung may be oedematous, and there 
may be hydrothorax of the other side. 

Clinical history. — Hydrothorax, like other dropsical 
developments, may be exceedingly irregular. It may, or may 
not, be present in conditions which should, apparently, affect 
all of the serous cavities alike. In renal disease it is usually 
bilateral, and we would expect the same condition in connec- 
tion with heart diseases in which it is often unilateral, and 
almost always of greater extent on one side than on the other. 
Cases of general oedema, with or without ascites, may, or may 
not, be associated with hydrothorax, and the latter may be 
present in cases which show little or no oedema. In nephritis 
following the infectious diseases, hydrothorax may come 'on 
suddenly in advance of symptoms of general oedema. 

There will be a history of dyspnoea gradually or rapidly 
acquired. In chronic heart or kidney disease the gradual 
increase in the dyspnoea is likely to be attributed to the gradual 
failure of the heart, and if examination of the chest is neg- 
lected we may misinterpret the cause of the dyspnoea. Marked 
oppression, orthopnoea, or cyanosis may be present. 

Again, k moderate degree of hydrothorax may add but 
little to the respiratory distress. This was illustrated in a case 
of cardio-renal disease in which several ounces of fluid had 
been aspirated from the left pleural cavity in order to relieve a 
severe dyspnoea. The dyspnoea was not relieved. The vascu- 
lar tension being very high, a vaso-dilator was administered, 
and the dyspnoea was rapidly relieved and did not reappear to 
a severe extent although the fluid reaccumulated. 

Symptoms and diagnosis. — In many instances the 
gradual development of hydrothorax allows of the patient 
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becoming accustomed to the interference with respiration. 
The physical inabihty incident to the chronic diseases with 
which hydrothorax is associated also modifies the evidence of 
its advent. The subjective symptoms are therefore less marked 
and more liable to be overlooked than they otherwise would 
be. 

The physical signs are those of fluid in the pleural cavity, 
though because of the absence of any lymph deposit and of 
the lesser density of the fluid they are not so pronounced as in 
cases of sero-fibrinous effusions. The side of the chest is 
usually not enlarged. The heart is displaced but little, and not 
at all if there is equal bilateral effusion. Vocal fremitus is 
absent. The percussion note is dull but not so absolutely flat 
as in sero-fibrinous effusion. Whispering pectoriloquy may 
be heard. Tubular breathing can usually be heard, and the fine 
rales of oedema are usually heard in the lower portion of the 
lung on deep inspiration. 

The clinical history of the case will establish the differ- 
ential diagnosis. 

Treatment. — The general treatment of cases in which 
hydrothorax occurs is not to be considered here. As far as the 
effusion is concerned it should be aspirated in any case of 
chronic heart or kidney lesion when there is sufficient fluid to 
interfere with the proper performance of respiration. In some 
cases of chronic heart disease hydrothorax may be the particu- 
lar element which interferes with re-establishing the circula- 
tion. The same precautions should be observed as in aspirating 
sero-fibrinous effusions. 

H.T.MOTHORAX. 

The term hcTemothorax is applied to a collection of blood 
in the pleural cavity. The hsemorrhagic forms of sero-fibrin- 
ous effusions which may occur in connection with Bright's 
disease, cirrhosis of the liver, pneumonia, malignant types of 
specific fevers, and with cancer or tuberculosis of the lungs or 
pleura? are not included under the designation of h<xmothorax. 

/Etiology. — Injuries of the chest resulting in laceration 
of the pleura or lung, fractured ribs, injury of the intercostal 
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or internal mammary arteries, rupture of an intrathoracic 
vein may cause haemothorax. Rupture of an intrathoracic 
aneurism may cause sudden and fatal haemothorax. A pul- 
monary infarction may rupture into the pleural cavity. 
Scurvy, purpura, and conditions attended by haemorrhagic 
diathesis may be associated with haemothorax. Fatal haemo- 
thorax has occurred from the rupture of an aneurism of the 
internal mammary artery after operation for pneumothorax 
(Fowler). 

Clinical history. — In traumatic cases a great amount 
of blood may collect in the pleural cavity in a short time, and 
will be attended by marked symptoms of hccmorrhage. In 
other cases the bleeding may be slow, and no very active symp- 
toms will develop. The rupture of an aneurism may precipi- 
tate an extensive and rapidly fatal haemorrhage preceded by 
no premonitory symptoms such as may occur when an 
aneurism perforates the trachea or ciesophagus, when there 
may be attacks of moderate haemoptysis. 

Syncope, pallor, coldness of the extremities, rapid breath- 
ing, labored dyspnoea, subnormal temperature, and feeble, 
rapid pulse mark the development of haemothorax. 

In traumatic cases the blood usually coagulates, the serum 
becomes absorbed, and the clot may finally absorb also. If 
septic infection occurs there is acute inflammation and empy- 
ema. Blood may remain for a long time uncoagulated in the 
pleural cavity. 

Symptoms and diagnosis. — Aside from the subjective 
symptoms, which may not be very distinctive in cases of slow 
bleeding, the signs of effusion beginning at the base and 
extending upward, particularly when following the occurrence 
of an injury, are most important. Friction sounds are absent. 
If the blood has coagulated, the percussion note is hard and 
flat. The area of dullness may indicate a much larger effusion 
than is actually present. A previous diagnosis of intratho- 
racic aneurism will assist the diagnosis in rapidly developed 
cases not associated with injury. 

Treatment. — When the source of the haemorrhage is 
not known, the treatment should be expectant. It is not expe- 
dient to remove the fluid unless the severity of the dyspnoea 
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requires it, and then only sufficient fluid should be removed to 
give relief to the symptoms. In traumatic cases, if the bleed- 
ing has been comparatively slight and has apparently ceased, 
the treatment should be expectant. Where injuries involve 
blood vessels which can be located, they should be; lied at once, 
and if necessary a portion of one or more ribs should be 
removed in order to get at the point of haemorrhage. 

CHYLOTHORAX. 

Chylothorax (chylous pleurisy) is a collection of chylous 
fluid in the pleural cavity. The effusion may be found in the 
pleural cavity alone or it may occur in connection with chylous 
ascites. Chylothorax has been described as a form of pleurisy, 
but as the effusion is non-inflammatory in nature it should 
properly receive an individual description (Fowler). 

Chylothorax is usually caused by obstruction or rupture 
of the thoracic duct. Obstruction of the duct at its entrance 
into the left subclavian vein by narrowing, thickening, throm- 
bosis, tubercular disease, or new growths may cause chylo- 
thorax. 

When there is obstruction, the thoracic duct may be dis- 
tended in its entire course, and the lymphatics of the lungs, 
pericardium, and pleurae may be distended. If there is perfo- 
ration of the duct without obstruction the lymphatics may not 
show such distention. The pleural membranes may be white 
and opaque; the pleural lymphatics milky and arborescent. 
The lungs may present collapse, fibrosis, tubercular or other 
tissue changes. 

The fluid may be present in one or in both pleurae. It 
varies greatly in amount and contains fat in the form of an 
emulsion. Chemically it contains albumen, globulin, fat and 
inorganic salts; while microscopically there will be found small 
refractive granules and a few leucocytes. According to Sid- 
ney Martin the specific gravity of the fluid is about 1.022, and 
it consists of about ninety-one per cent, of water, and contains 
from eight to nine per cent, of solids, the fat amounting to 
about one or two per cent. 

The clinical history is such as may pertain to the nature 
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of the primary lesion and is in no way distinctive as the nature 
of the effusion does not influence the character of the symp- 
toms in any special way. Emaciation does not appear to be 
marked even in those cases where considerable fluid has been 
removed by repeated aspirations. Dyspnoea may be marked, 
and pain may be present when there is considerable effusion. 
The pulse is but slightly accelerated, and the temperature is 
usually near the normal. 

The physical signs are those of pleural effusion and are 
not specially indicative of the nature of the fluid. The diag- 
nosis will rest on exploratory puncture. 

The prognosis, while influenced by the nature of the pri- 
mary lesion, is generally unfavorable, though according to 
Cayley it is possible for anastomosis with the right lymphatic 
duct to be established in cases of obstruction slowly developed. 

The treatment of chylothorax is symptomatic. Aspira- 
tion should be performed when there is sufficient fluid to cause 
the patient to suffer. 

TUMORS OF THE PLEURA. 

Tumors of the pleura may be primary or secondary. 
Primary new growths are rare in the pleura, but may occur 
in the form of fibroma, sarcoma, or the so-called endothelial 
cancer. Secondary growths are not infrequent as the result 
of extension from other tissues. They are usually cancerous 
or sarcomatous. 

Secondary tumors of the pleura usually result from infil- 
tration of the pleural membranes from malignant disease of 
the lungs, mediastinum, or of the chest walls. Secondary in- 
volvement of the pleura is frequent in cases of carcinoma of 
the breast, but may occur when the primary lesion is situated 
in any portion of the body. 

There has been some discussion over the nature of pri- 
mary cancerous tumors of the pleura, but as they cannot be 
distinguished histologically from other cancerous growths it 
is not worth while, from a clinical standpoint, to discuss the 
question. They may form flat, multiple nodules of a white 
color, connected bv bands similar in structure. Thev mav 



TUMORS OF THE PLEURA. 419 

show dusters of epitheloid cells, with round or spindle-shaped 
nuclei, lytDg in a fibrous stroma. Alveoli may present at the 
periphery of, or tliroughout, the growth, and may be lined 
with cylindrical or ctthoidal epithelial cells. The growth may 
involve the bronchial glands, the mediastinal tissues, or may 
extend along the peribronchial tissues into the lung. 

Any variety of sarcoma may occur in the pleura, but the 
round-celled variety is most common. Sarcoma may occur as 
large masses involving chiefly the parietal pleura, with a soft 
infiltration of the pleural membrane, or there may be a thick, 
fibrous layer involving the entire pleural membranes. Sec- 
ondary involvement may occur in any or all of the adjacent 
tissues. 

Tumors of the pleura may be essentially fibromatous, but 
most cases of this kind are probably examples of mixed sar- 
coma and fibroma. 

The clinical history of tumors of the pleura may cover 
a period ranging from two to three months to one or more 
years. The course of primary tumors is generally rapid and 
limited by months rather than years. The onset is insidious 
as a rule. Pain is usually slight or absent, though it may be 
severe and persistent. Cough and dyspnoea on exertion are 
usually present. Malaise and loss of flesh may be early symp- 
toms, but extensive emaciation is not reached. Moderate, 
irregular fever is present. The fever is usually not great un- 
less some complicating condition is present. Albuminuria may 
be present. CEdema of the limbs, and gastric derangement 
and vomiting may be present. If the patient has been under 
treatment there may be a history of aspiration of albuminous, 
bloody serum, or of some other surgical procedure for the 
relief of the primary disease in the breast or other tissues. 

Pleural effusion is frequently present and the physical 
signs of tumors of the pleura are very similar to those of 
effusion. The chest may be rounded, bulging, or retracted. 
The heart apex may or may not be displaced. Vocal fremitus 
may be diminished or absent, as may, also, the vocal and res- 
piratory sounds. 

Tumors of the pleura are chiefly confounded with pleu- 
risy, from which they differ mainly by their slow onset and 
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absence of marked pain or fever. Paracentesis may show the 
absence of fluid, or if fluid is obtained, its removal is not fol- 
lowed by disappearance of the dullness, and by reposition of 
the heart if the latter is displaced. A haemorrhagic effusion isi 
not uncommon in connection with tumors of the pleura, while 
it is somewhat rare in tuberculous or pneumococcus pleurisy. 
Pressure symptoms are usually absent unless other structures 
than those of the pleura are involved. In some cases of 
chronic tubercular pleurisy the symptoms may much resemble 
the early history of tumors of the pleura, and the diagnosis 
may be difficult in this stage. 

The treatment of tumors of the pleura is symptomatic. 
If fluid is present in the pleural cavity it should not be re- 
moved unless necessary, as its removal gives little or no relief, 
may be followed by distressing dyspnoea, and is usually 
followed by reaccumulation. 
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Angulus Ludovici, 220 
Anthracosis, 278 
Aortic regurgitation, 77 

capillary pulse in, 80 

cases of, 82. 83 

murmur of, 81 

prognosis in, 79 

pulse of, 80 

sequences of, 7S 

sphygmogram of, 80 

symptoms of, 79 
Aortic stenosis, 73 

cases of, 75, 76 

compensation in, 73 

murmur of, 75 

sequences of, 73 

sphygmogram of, 74 

symptoms of, 74 
Apoplexy of lung. 233 
Arterial supply of heart, 150 



Aspergillus, 350 

Aspiration, in pleurisy, 384, 389 

in pericarditis, 19 
Asthma, 204 

aetiology of, 204 

case of, 205 

Charcot-Leyden crystals in, 207 

clinical history of, 207 

Curshman's spirals in, 207 

dyspnoea in, 209 

morbid anatomy of, 206 

sputum in, 207 

symptoms and diagnosis of, 208 

treatment of, 210 

varieties of, 204 
Asystolism, 137 
Atelectasis, 223 
Atrophy of the lungs, 214 
Bacelli's sign, 379 
Barrel-shaped chest, 219 
Baths ill cardiac dilatation, 145 
Bellingham pulse, 80 
Bell-sound, 409 

Bicycle, use of in cardiopathies, 146 
Bilious pneumonia, 252 

case of, 252 
Bradycardia, nature and cause of, 169 

treatment of, 170 
Bronchial asthma, 204 
Bronchial stenosis, 200 

aetiology of, 200 

clinical history of, 201 

morbid anatomy of, 201 

symptoms and diagnosis of, 202 

treatment of. 202 
Bronchiectasis, 196 

.•etiology of, 197 

case of, 198 

clinical history of, 198 

morbid anatomy of, 197 

sputum of, 198 

symptoms and diagnosis of, 199 

treatment of, 199 
Bronchiolitis, 177 

aetiology of, 178 

case of, 183 

clinical history of, 183 

morbid anatomy of, 180 
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symptoms and diagnosis of, 189 

treatment of, 193 
Bronchitis, 177 

treatment of, 191 
Bronchitis, acute, 177 

aetiology of, 178 

clinical history of, 182 

morbid anatomy of, 179 

sputum in, 182 

symptoms and diagnosis of, 188 

treatment of, 191 
Bronchitis, chronic, 177 

aetiology of, 179 

clinical history of, 186 

morbid anatomy of, 181 

sputum in, 187 

symptoms and diagnosis of. 190 

treatment of, 194 
Bronchitis, fibrinous, 177 

aetiology of, 179 

cases of, 184, 186 

casts of, 185, 186 

clinical history of, 184 

morbid anatomy of, 180 

nature of exudate in, 180 

symptoms and diagnosis of. 190 

treatment of, 194 
Broncho-pneumonia, 266 
Bronchorrhoea, 187, 196 
Brown atrophy of the heart, 40 
Brown induration, 229 
Brown oedema, 229 
Bruit d'airain, 409 
Byssinosis, 278 
Cactus in endocarditis, 118 
Caflfein in endocarditis, 116 
Calomel in endocarditis, 123 
Capillary bronchitis, 177 
Cardiac abscess, 31. 32 
Cardiac aneurism, 33, 65 
Cardiac arrhythmia, 171 
Cardiac asthma, 177, 155 
Cardiac degeneration, 37 

aetiology of, 38 

brown atrophy in, 40 

clinical history of, 40 

fatty, 39 

granular, 38 

morbid anatomy of, 39 

symptoms and diagnosis of. 41 

treatment of. 45 
Cardiac dilatation, 133 

aetiology of, 134 

atrophic, 134 

baths in, 145 

cases of, 134, 135 

Cheync-Stokes breathing in. 139 



climbing method in, 145, 146 

clinical history of, 137 

gallop rhythm in, 138 

hypertrophic, 135 

morbid anatomy of, 136 

passive exercise in, 145 

primary, 134 

pulsus bigeminus in, 140 

Schott method in, 142 

secondary, 134 
. simple, 134 

symptoms and diagnosis of, 138 

resistance movements in, 142 

treatment of, 141 
Cardiac hypertrophy, 128 

aetiology of, 129 

concentric, 128, 129 

excentric, 128, 129 

morbid anatomy of, 130 

pulse in, 132 

simple, 128 

symptoms and diagnosis of, 131 
Cardiac murmurs, cause of, 69 

diagnosis of endo-from exocar- 
diac, 70 

diagnosis of organic from anor- 
ganic, 70 
Cardiac thrombosis, 66 
Cardiac neuroses, nature of, 148 
Carnified lung, 229 
Casts in fibrinous bronchitis. 180. 185, 

186 
Catarrhal pneumonia, 266 
Chaliosis, 278 

Charcot- Ley den crystals, 207 
Cheyne-Stokes breathing, 139 
Chorea and endocarditis, 64 
Chronic endocarditis, 63 
Chronic pneumonia, 276 
Chronic pneumonic tuberculosis, 321 
Chylothorax, 417 

aetiology of, 417 

clinical history of, 417 

nature of fluid in, 417 

prognosis in, 418 

signs of, 418 

treatment of, 418 
Cirrhosis of the lung, 276 
Climbing method in cardiac dilatation, 

145, 146 
Coin-sound, 409 

Compensatory empysema, 214, 215 
Compensatory hypertrophy, of lung, 221, 

of heart, 129 
Compressed air baths in emphysema, 222 
Congestion of lung, 228 
Consumption of the lung, 298 
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Convallaria in endocarditis, 117 
Cor bovinum, 79 
Cor hirsutum, case of, 15 
Corrigan's pneumonia, 279 
Corrigan's pulse, 80 
Crepitant rale in pneumonia, 257 
Croupous bronchitis, 177 
Curshman's spirals, 207 
Damoiseau's curve, 376 
Delirium cordis, 173 

case of, 174 
Degeneration of heart, 37 
Diaphragmatic pleurisy, 364, 391, 396 
Digitalis, in acute endocarditis, 60 

in adherent pericardium, 22 

in cardiac degeneration, 47 

in chronic endocarditis, no 

in myocarditis, 37 

in pneumonia, 263, 265 
Digitalin, 113 
Dilatation, of heart, 133 

of lungs, 214 
Diuretin in endocarditis, 125 
Dropsy in endocarditis, 121 
Dust phthisis, 282 
Dyspeptic asthma, 204 
Dyspnoea, in asthma. 209 

in endocarditis, 119 

in pneumonia, 250 

in pneumothorax. 406 

in pulmonary infarction, 236 
EUastic tissue, 322 
Embolic pneumonitis, 233 
Emphysema, pulmonary, 214 
Empyema, 389 

loculated, 391 

necessitatus, 394 

pulsating, 395 

tubercular, 393 
Endocarditis, acute, 49 

aetiology of, 49 

aortitis in. 57 

case of, 54 

clinical history of. 52 

infectious, 50, 52. 53, 57, 61 

malignant, 52, 53 

morbid anatomy of, 50 

nature of. 49 

symptoms and diagnosis of, 54 

treatment of. 59 

ulcerative, 51 

valvular localization of, 55 
Endocarditis, chronic, 63 

adonis in, 118 

aetiology of, 63 

altitude in, 103 

caflFein in, 116 

cactus in, 118 



Cheyne-Stokes breathing in, 69 

clinical history of, 66 

convallaria in, 117 

cyanosis in, 67 

diet in, 104, 105 

digitalis in, no 

dyspnoea in, 67 

marriage in, 107 

mercury in, 106 

morbid anatomy of, 64 

murmurs of, 69 

oedema in, 68 

orthopnoea in, 67 

pain in, 69 

palpitation in, 69 

pregnancy in, 107 

spartein in, 117 

strophanthus in, 114 

strychnia in, 116 

symptoms and diagnosis of, 72 

treatment of, 102 

tobacco in, 105 

vaso-dilators in, 109 
Endocarditis, foetal, 66 
Enlargement of the heart, 127 
Epidemic pneumonia, 252 
Excision of ribs in empyema, 398, 399 
Exocardial murmurs, 70 
Fat embolism, 235 
Fatty degeneration of heart, 39 

infiltration of heart, 38 
Fibrinous pericarditis, 4 
Fibrinous pleurisy, 358 

aetiology of, 359 

case of, 362, 365 

clinical history of, 361 

morbid anatomy of, 360 

symptoms and diagnosis of, 363 

treatment of, 365 
Fibrinous pneumonia, 244 
Fibroid phthisis (Sir A. G.nrk), 279 
Fibroid tuberculosis, 320 
Fibrosis of the lung, 276 
Fibrous myocarditis, 33 
Foetal endocarditis, 66 
Gallop rhythm, 175 
Gangrene of lung, 293 
General emphysema, 214 
Gerhardfs change of pitch, 289 
Granular degeneration of heart. 38, 41 
Guaiacol in tuberculosis, 336 
Hay asthma, 206 

H^MOPERICARDIUM, 26 
HiEMOPTVSIS, 237 

aetiology of, 238 
cases of, 239, 240, 241 
clinical history of, 239 
in mitral regurgitation, 91 
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morbid anatomy of, 239 

in pitlmonary gangrene, 295 

symptoms and diagnosis of, 241 

treatment of, 242 
HEMOTHORAX, 415 

aetiology of, 415 

clinical history of, 416 

symptoms and diagnosis of, 416 

treatment of, 416 
Heart, abscess of, 31, 32 

arrhythmia of, 171 

asystolism of, 137 

arterial supply of, 150 

brown atrophy of, 40 

dilatation of, 133 

displacement of in pleurisy, 375 

enlargement of, 127 

fatty degeneration of, 38, 39, 41, 43; 
case of, 43 

fatty infiltration of, 38, 40; case of, 

42 

granular degeneration of, 38, 40, 41, 
44; case of, 44 

hypertrophy of, 128 

innervation of, 148 

palpitation of, 171 

neuroses of, 148 
Heredity in tuberculosis, 299 
Hydatids of the lungs, 351 

aetiology of, 351 

clinical history of, 353 

morbid anatomy of, 351 

symptoms and diagnosis of, 354 

treatment of, 355 
Hydropneumothorax, 402 
Hydrotherapy, in heart disease, 145 

in pneumonia, 264 
Hydrothorax, 413 

aetiology of, 413 

clinical history of, 414 

morbid anatomy of, 413 

symptoms and diagnosis of. 414 

treatment of, 415 
Hyperaemia, compensatory, 228 
Hypnotics in endocarditis, 125 
Hypertrophy, of heart, 128 

of lungs, 221 
Hypostatic congestion, 228 
Hypostatic pneumonia, 229 
Induration, brown, of lung, 229 
Infarction of the lung. 2^;^ 
Infection, tubercular, by inhalation. 300 

by inoculation, 301 
Influenza pneumonia, 253 

case of, 253 
Innervation of the heart, 148 
Interlobular emphysema, 215. 2\6 
Internal mannnary artery, 20 



Interstitial emphysema, 216 
Interstitial endocarditis, 65 
Interstitial pneumonia, 276 
Intrapleural tension, 402 
Intratracheal injections, 338 
Irrigation of pleura, 399 
Jugular pulsation, 100 
Laennec's gray infiltration, 306 
Latent pneumonia, 252 
Lobar pneumonia, 244 
Lobular pneumonia, 266 

aetiology of. 266 

cases of, 270 

clinical history of, 268 

morbid anatomy of, 267 

symptoms and diagnosis of, 271 

treatment of, 273 
Local emphysema, 214 
Lungs, abscess of, 286 

air embolism of, 235 

anthracosis of, 278 

atelectasis of, 223 

brown induration of, 229 

brown oedema of, 229 

byssinosis of, 278 

cancer of, 355 

carnified, 229 

cavities in, 260, 290. 309, 325 

congestion of, 228 

chaliosis of, 278 

dilatation of, 214 

emphysema of, 214 

fat embolism of, 235 

fibrosis of, 276 

gangrene of, 293 

hydatids of, 351 

hypertrophy of, 221 

hypostatic pneumonia of, 229 

hypostatic congestion of, 228 

infarction of, 233 

mycosis of, 350 

oedema of, 231 

phleboliths in, 235 

purulent infiltration of, 248 

siderosis of, 278 

silicosis of, 250, 278 

splenization of, 228, 229 

suppuration of, 248 

syphilitic gumma of, 278 

syphilitic sclerosis of, 277. 278. 283; 
case of, 283 

tuberculosis of, 298 
Mediastinitis. 7 
Metallic tinkling, 289 
Migratory pneumonia, 252 
Mitral regurgitation, 90 

case of, 93 

compensation in. 90 
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dynamic, 92 

murmur of, 92 

pulse of, 91 

relative, 90, 92 

sequences of, 90 

sphygmogram of, 92 

symptoms of, 91 

urine in. 91 
Mitral stenosis, 83 

case of, 89 

in relation to pregnancy, 86 

murmur of, 88 

pulse in, 87 

sequences of, 84 

sphygmogram of, 87 

symptoms of, 86 

thrill of, 88 

tuberculosis of lung in, 85 
Mycosis pulmonum, 350 

secondary aspergillo, 350 
Myocarditis, 30 

acute circumscribed, ^^2 

acute diffuse, 33 

aetiology of, 30 

chronic circumscribed, 33 

chronic diffuse, S3 

clinical history of, 32 

delirium cordis in, 34 

morbid anatomy of, 31 

symptoms and diagnosis of. 32 

syphilitic, 32 

treatment of, 36 

varieties of, 30 
Murmurs, anaemic, 70 

anorganic, 70 

cardio-respiratory, 325 

disappearance of, 72 

exocardial, 70 

organic, 70 
Nasal irritation in asthma. 206 
(Edema of the lungs. 231 

rales in, 232 

sputum in, 231 
CEdema, cardiac, treatment of, 121 
Oxygen gas in pneumonia. 263 
Palpitation, cardiac, 171 

in endocarditis. 118 
Paracentesis, pericardii, 20 

thoracis. 387 
Paroxysmal tachycardia. 163 
aetiology of. 163 
case of, 165 
nature of, 163 
treatment of, 168 
Passive exercise in cardiopathies, 145 
Peptic asthma, 205 
Pericardial adhesions, 16 
Pericardial effusion. 10 



Rotch's sign of, 11 

•symptoms and diagnosis of, 11 

treatment of, 19 
Pericardial friction, 9 
Pericardial neoplasms^ 29 
Pericardial syphilis, 28 
Pericardial tuberculosis, 27 

aetiology of, 27 

clinical history of, 28 

morbid anatomy of, 27 

symptoms and diagnosis of, 28 

treatment of, 28 

Pericardium, adherent. 6 

case of, 18 

carcinoma and sarcoma of, 29 

tuberculosis of. 27 
Pericarditis, i 

aetiology of, i 

chronic adhesive, 16 

chronic, treatment of. 21 

clinical history of. 7 

enlargement of heart in. 6 

fibrinous, 4; case of, 10 

haemorrhagic, 6 

morbid anatomy of. 2 

pneumonia in. 255 

purulent, 5 

sero-fibrinous; 4 

symptoms and diagnosis of, 8, 17 

symptoms of effusion in, 11 

treatment of, 18 

treatment of effusion in, 19 

tuberculous, 27 

sicca, 4 
Peripleuritis, 391 
Phleboliths, 235 
Phthisis, 298 

fibroid (Sir A. Clark), 279 
Plastic bronchitis, 184 
Plastic pleurisy, 358 
Pleura, abscess of, 391 

adhesions of, 360 

inflammation of, 358 

tuberculosis of, 362 

tumors of, 418 
Pleurisy. 358 

chronic, 393 

diaphragmatic, 361, 364. 396 

fibrinous, 359 

friction sounds in. 364 

pulsating, 395 

purulent, 389 

scro-fibrinous, 366 
Plcuro-pericardial friction, 9 
Pneumococcu^ scp^^i^^, 248 
Pneumoconiosis, 278 

case of, 282 
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Pneumomycosis, 350 
Pneumonia, 244 

xtiology of, 244 

bacteriology of, 245 

clinical history of, 249 

crisis in, 250 

crepitant rale in, 257 

coniplicaiioiis of, ^55 

cyanosis in, 259 

death in, 256 

hypcrinosis in, 248 

irregular forms of. 251 

leucocytes is in, 248 

marbled induration in, 249 

mixed infections in, 254 

morbid anatomy of, 246 

pericarditis in, 255 

pleurisy in, 255 

septic, 253 

serum treatment of, 261 

sputum in, 250 

symptoms and diagnosis of, 257 

types of, 2S2, 253 
unfavorable symptoms in, 2S9 
Pneumonia, bilious, 252 
broncho, 266 
catarrhal, 266 
cirrhotic, 276 
Corrigan's, 279 
chronic, 276 
croupous, 244 
epidemic, 252 
embolic, 233 
lib ri nous, 244 
hemorrhagic, 251 
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, 253 



interstitial, 276 
latent, 352 
lobar, 244 
lobular, 266 
primary, 251 

primary parenchymatous, 278 
migratory, 252 
secondary, 251 
septic, 253 
I, 231 



clinical history of. 23 
morbid anatomy of, 23 
symptoms and diagnosis of, 23 

Pkeumothorax, 402 

etiology of, 402 



cause of dyspncea in, 406 
case of, 407 
clinical history of, 406 
coin-solmd in, 409 
morbid anatomy of, 404 
nature of gas in, 405 
side affected in, 405 
symptoms and diagnosis of. 408 
treatment of, 411 
Precordial pain, 15' 

in eridocardili,';, 119 

Pregnancy, effect of in valvular lesions. 



. ■^- 



81 



Prediastolic 

Pressure effects in pleurisy, 3?3 
Prc^nosis of valvular lesions. 100 
Protozoic infection, 350 
Pseudo-angina pectoris. 156 
Pseudo-tuberculosis, 3SO 

PULMOHARV ABSCESS, 286 

etiology of. 286 

clinical history of, 287 
morbid anatomy of, 286 
muliiplc pyemic, 287 
sputum in, 287 

symptoms and diagnosis of, 288 
treatment of, 291 
Pulmonary apoplexy, 233 

PULMONABV COLI^rSE, 223 

etiology of, 224 
clinical history of, 22S 

morbid anatomy of, 225 
symptoms and diagnosis of, 225 
treatment of, 226 

PUI.MONARV CONGESTION, 228 

.■etiologj- of, 228 
■clinical history of, -230 
forms of, 228 
morbid anatomy of, 229 









etiology of, 214 

nciitc vcsicill^ar 217 
burrvl-shniifd chest of, 219 

clinical history of. 217 
^o\iiixuwitory 214. 215 

general, 2t6 

interlobular, 215, 216 

local. 217 

morbid anatomy of, 215 

senile, 217 

symptoms and diagnosis of 2 
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treatment of, 222 

vesicular, production of, 215, 216 
Pulmonary fibrosis, 276 

aetiology of, 277 

cases of, xjy^ 281 

clinical history of, 280 

haemoptysis in, 280 

localized, 283 

morbid anatomy of, 279 

nature of, 276 

symptoms and diagnosis of, 281 

syphilitic, 282, 283 

treatment of, 284 
Pulmonary gangrene, 293 

aetiology of, 293 

clinical history of, 295 

diffuse. 295 

morbid anatomy of, 294 

sputum in, 296 

symptoms and diagnosis of, 296 

treatment of, 297 
Pulmonary infarction, 233 

aetiology of, 234 

case of, 236 

clinical history of, 236 

morbid anatomy of, 235 

nature of, 233 

sputum in, 236 

symptoms and diagnosis of, 236 

treatment of, 237 
Pulmonary mycosis, 350 
Pulmonary (edema, 231 

aetiology of, 231 

acute case of, 232 

clinical history of, 231 

crepitating rales of, 232 

morbid anatomy of, 231 

nature of, 231 

sputum of, 231 

symptoms and diagnosis of, 231 

treatment of, 233 

Pulmonary thrombosis, 234 
Pulmonary tuberculosis, 298 

aetiology of, 299 

antiseptic medication in, 335 

bacilli in, 320, 322 

cavities in, 309, 324 

climatic treatment in, 341 

clinical history of, 310 

complications of, 327 

decrease of, 298 

effect of heart disease in, 304 

extent of, 298 

fever in, 318, 343 

fresh air treatment in, 339 

general treatment of, 332 345 

haemoptysis in, 317, 328 

hereditary transmission of, 299 



high altitudes for, 341 

inhalations in, 337 

infection in, 300 

morbid anatomy of, 305 

nervous symptoms in, 319 

ni^ht sweats in, 318, 344 

pomts of invasion in, 308 

prophylaxis in, 330 

pulse in, 318 

sanatorium treatment in, 339 

special treatment of, 342 

sputum in, 322 

symptoms and diagnosis of, 320 

treatment of, 329 

tuberculin for diagnosis in, 327 

Pulmonic regurgitation, 95 

"audible capillary pulse'* in, 96 
causes of, 95 
murmur in, 96 
relative, 96 
signs of, 96 

Pulmonic stenosis, 93 
case of, 95 
effects of, 94 
murmur of, 94 
symptoms of, 94 

Pulsus alternans, 171 

Pulsus bigeminus, 171 

Pulsus differens, 88 

Pulsus paradoxus, 16, 209 

Pulsus rarus, 169 

Pulsus trigeminus, 171 

Puncture, exploratory, in pleurisy. 381 

Purulent Pleurisy, 389 

aetiology of, 389 

cases of, 392, 393 

cerebral abscess in, 401 

character of pus in, 390 

clinical history of, 391 

fetid, 396 

irrigation in, 400 

morbid anatomy of, 390 

pulsating, 395 

resection for, 400 

symptoms and diagnosis of, 394 

subphrenic abscess in, 396 

treatment of, 397 

tubercular, 393 

Putrid bronchitis, 181, 188 
Pyopericardium, incision for, 21 
Pyopneumothorax, 402 
Pyopneumothorax subphrenicus, 411 
Rales, crepitant, 257 

of oedema, 232 

redux, 259 
Resistance movements in cardiac dis- 
ease, 142 
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Resonance, cracked-pot, 289 

Skodiac, 378 
Rotch's sign, 13 

Schott method in cardiac dilatation, 142 
Senile emphysema, 214 
Septic pneumonia, 253 

case of, 254 
Sero Fibrinous Pleurisy, 366 

aetiology of, 366 

Bacelli's sign in, 379 

bacteriology of, 366 

clinical history of, 370 

course of, 372 

dangers of puncture in, 387 

diagnosis of localized, 380, 381 

latent type of, 372 

letter S curve in, 376 

morbid anatomy of, 368 

Skodiac resonance in, 378 

symptoms and diagnosis of, 374 

treatment of, 382 

when to puncture in, 384 
Serum, in pneumonia, 261 
Siderosis, 278 
Silicosis, 278 
Skodiac resonance, 378 
Skoda, veiled puff of, 199 
Spartein in endocarditis, 117 
Spasmodic asthma, 204 
Splenization of lung, 228, 229 
Sputum, in asthma, 207 

in acute bronchitis, 182 

boiled tapioca, 207 

in bronchiectasis, 198 

in bronchorrhoea, 187 

from cavities, 322 

in chronic bronchitis, 187 

in dust phthisis, 282 

clastic tissue in, 322 

fetid, 188 

numular, 280. 322 

in plastic bronchitis, 184. 186 

in pneumoconiosis, 280 

in pneumonia, 250 

prune juice, 250 

in pulmonary abscess, 287 

in pulmonary congestion, 230 

in pulmonary gangrene, 296 

in pulmonary infarction, 236 

in pulmonary cedema, 231 

in tuberculosis, 322 

Strcptothrix pseudo-tuberculosa. 350 
Strophanthus in endocarditis, 114 
Strychni«i, in endocarditis, 116 

in pneumonia. 263 
Suffocative catarrh, 177 
Subphrenic abscess, 396, 397 
Syncope anginosa. 155 



Syncope and cyanosis in endocarditis, 

120 
Syphilitic fibrosis of lung, 278, 281 

. syphilitic myocarditis, 32 
Tachycardia, 160 

in Grave's disease, 162 

paroxysmal, 163 

toxic, 161 

treatment of, 162, 168 
Thrombosis of heart, 66 
Tobacco, effect of on heart, 105, 157 
Tremor cordis, 172 
Tricuspid regurgitation, 99 

associations of, 99 

"effects of, 99 

epigastric pulsation in, 100 

jugular pulsation in. 100 

murmur of, 100 

signs of, 99 

Tricuspid stenosis, 96 

associations of, 96 

case of. 98 

diagnosis of, 98 

murmur of, 97 

symptoms of, 97 
Tubercular empyema. 393 

Tubercle bacillus in pulmonary tuber- 
culosis, 299, 322 

in sero-fibrinous pleurisy, 366. 367 
Tuberculin, 327, 342 
Tuberculosis of the lung, 298 

of the pericardium, 27 

of the pleura ; case of, 362 

Tumors of the lungs, 355 
aetiology of, 355 
clinical history of, 356 
morbid anatomy of. 356 
symptoms and diagnosis of, 357 
treatment of, 357 

Tumors of the Pleura, 418 
aetiology of, 418 
clinical history of. 419 
morbid anatomy of, 419 
nature of, 418 

symptoms and diagnosis of, 419 
treatment of, 420 

Turtle lung, 197 
Toxic asthma, 204, 206 
Ursemic asthma. 205 
Valvular aneurism, 65 
Va«o-dilators in endocarditis, 109 
Veiled puff, 199 
Venesection in pneumonia, 263 
Volumen pulmonum anctum. 214 
Wintrich's change of pitch, 289 
Wintrirh's interrupted change of pitch. 
289. 



